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Editorial 





The Introduction of a New Section of the Journal, Studies in Clinical 
Oral Pathology 


 iptereay can supplant experience. Occasionally, even in the face of ad- 
verse laboratory data, particularly histologic information, clinical experi- 
ence may offer a more favorable prognosis than the pathologist would have us 
believe. Stout' recorded the case of a 27-year-old woman with a swelling of the 
left side of the mandible of two and one-half months’ duration. ‘‘ X-ray showed 
a destructive rarefying lesion beginning at the base of the articular process and 
involving the body and the ascending ramus.’’ The entire left side of the man- 
dible was removed. The histologic picture revealed many bizarre-shaped cells 
with hyperehromatie and pyknotie nuclei. Mitosis was not common. The 
lesion was diagnosed as either an osteogenic sarcoma or a central fibrosarcoma. 
Twenty years later the patient was still alive. Recently a similar case was seen. 
This one was complicated by a pathologie fracture (Fig. 1). The microscopic 
appearance of the lesion was similar to the one just mentioned (Fig. 2). <A 
number of pathologists felt that the lesion was a sarcoma. However, Dr. Stout 
did not, and he believed that it fell into the category of what he calls fibrous 
and granulomatous lesions of the jaws.* Only time can bear out this opinion. 

On the other hand, a favorable histologic report may well lull the inex- 
perienced into a feeling of false security. It has been written, notably by Jaffe 
and Selin? and Kolodny,*® that giant-cell tumors, always thought to be benign, 
have metastasized to the lungs. The histologie picture offered no clue to the 
behavior of the tumor. Jaffe and Selin stated, ‘‘ Whether a particular giant-cell 
tumor will recur cannot necessarily be predicted from the histologic pattern 
of the lesional tissue. Indeed, it may recur or even metastasize when the pattern 
is not in itself such as to create uneasiness. Thus, an occasional giant-cell tumor 
runs a malignant course without presenting, even in its metastases, an obviously 
malignant pattern.’’ This type of giant-cell tumor has always, up to now, been 
reported in long bones, arid none, fortunately, has been observed in the jaws. 

Another factor that makes personal experience paramount in the handling 
of a ease is that pathologists differ so often among themselves. In the case 
about to be reported eight distinguished pathologists submitted reports which 
ranged from serious malignancy to benignanecy. What was the surgeon to do 
in such a ease? Only his experience could guide him. 

It would seem to me that cold microscopic examination can only offer, in 
many instances, a suggestion as to possibilities. A pathologist should be con- 
versant with the life history of the lesion about which he is going to report. It 
is absurd to think that one individual ean know the pathology, together 
with its clinical correlation, in all areas of the body. One can be an accomplished 
gynecologic pathologist with adequate clinical experience in the field of gyne- 
cology, yet know comparatively little about the lesions occurring in the jaws. 


*Dr. Stout kindly allowed me to record his opinion and Dr. Maurice J. Hickey, the 
surgeon who operated upon the patient, graciously permitted me to publish the illustrations. 
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It is for this reason that in pathology, as in all branches of medicine and surgery 
today, there must be those with specialized knowledge, and these specialized 
pathologists must be able to correlate their opinions with clinical experience. 
The reverse is also true. The clinician should have competent training in the 
pathology of his field. This last statement is so important. Benign lesions will 
remain so if not injudiciously handled. We know that there are lesions that 
have been transformed into malignaney by the inexperienced. For example, 
fibrous dysplasia in the young may actually regress after puberty, while if 
manhandled, ean undergo malignant change. 

In this new section it will be our purpose to discuss many of these problems, 
so that both pathologist and clinician can mutually gain from each other’s ex- 
periences. 


Lester R. Cahn. 
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OPEN REDUCTION OF CONDYLAR FRACTURE 





Epwarp L. SLEEPER, A.B., D.D.S., M.Sc.D.,* Boston, Mass. 


HE treatment of fractures of the mandibular condyle presents many prob- 

lems, since this is not a single working joint, but rather one in which normal 
motion depends upon the functioning of both joints. This makes it unique from 
other joints in the body. 

For treatment of the fractured condyle, most men advocate a simple wiring 
of the teeth, when present, for a period of from four to six weeks with no other 
operative interference. They believe that the only time an open operation in 
the fractured condyle is indicated is (1) when there is impingement of the frac- 
tured condyle limiting normal opening, or (2) where gross infection with 
suppuration of the joint is present. 

Others feel that all fractured condyles, unilateral or bilateral, should be 
treated by the open reduction and transosseous wiring method for the following 
reasons : 

1, Perfect anatomical reduction can be attained. 

2. The elimination or minimizing of the postfracture condylar syndrome 
results. 

3. Ankylosis is not likely to develop. 

4. The greatest range of motion is produced. 

5. No gross deformity results. 


I feel that there are certain indications for doing an open operation of the 
condylar fracture and they are as follows: 

1. In cases of unilateral condylar fracture, except those that are extremely 
high with little or no displacement, since if left alone deformity may result, 
and derangement of the temporomandibular joint is likely to occur on the op- 
posite side due to a compensatory hyperfunctioning. 

2. In all cases of unilateral or bilateral condylar fractures with loss of pos- 
terior teeth, either upper, lower, or both, since shortening of the jaw on the 
injured side will produce a deformity difficult to correct otherwise. 

3. In eases of low bilateral condylar fractures with displacement, since 
an open-bite will occur which is temporarily relieved by wiring the teeth, but 
which may recur once the wires are removed, since a false joint may be created 
which will predispose to an open-bite. 

4. In eases where infection with suppuration is present, in which case a 
econdyleetomy would be performed. 

5. In eases where the position of the fractured condyle may interfere with 
motion of the jaw. 





*Assistant Professor of Oral Surgery, Tufts College Dental School. 
+t 
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Fig. 1. 





Fig. 2. 


Fig. 1.—Lateral jaw film showing fracture of the condyle and of the molar area. 
Fig. 2.—Anteroposterior view showing fractures of the condyle, symphysis, and right 
molar area. 
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The following case represents one in which an open reduction was per- 
formed. 

A. O., a 28-year-old farmer, was first seen on Noy. 21, 1950, with a chief 
complaint of deformity of the right side of his face. 

Four days prior to this time he was in an automobile accident, striking the 
left side of his chin against the steering wheel. He was not knocked out nor 
was he dizzy, but just felt a pain in his jaw. He returned home and noted 
that the opening of his mouth was somewhat limited, with a flattening of the 
right side of his face at the angle of the jaw. There was pain on pressure to 
his right temporomandibular joint. 

Physical examination at the time he was first seen revealed a well-nourished, 
well-developed 28-year-old farmer in only slight distress related to his right 
temporomandibular joint. There was a slight tender diffuse swelling anterior 
to the right ear. Only moderate trismus was present. Intraoral examination 
revealed that the right posterior mandibular teeth were missing, and the crest 
of the lower alveolar ridge was in contact with the upper molars, which con- 
dition had not existed prior to the accident. 

X-ray examination revealed no evidence of any fractures or dislocation of 
the left side of the mandible. There was a fracture through the midpoint of the 
symphysis with no evidence of displacement of the fragments. There was also 
a double fracture through the middle of the horizontal ramus of the right side 
with the fragments in anatomical alignment. There was a third fracture through 
the ascending ramus at the base of the neck of the condyle. The lower portion 
of the fractured condyle was displaced laterally, and the ramus appeared to 
be medially displaced (Figs. 1 and 2). 

It was decided that an open reduction would be the treatment of choice, 
and on Nov. 24, 1950, the following operation was performed. 

Under’ Pentothal nitrous oxide-oxygen anesthesia, after the patient was pre- 
pared and draped, a 5 cm. incision was made 2 em. posterior to the ramus at the 
angle of the jaw on the right, starting beneath the ear and running anteriorly to 
the mandibular notch. Skin, superficial fascia, and platysma were divided. 
Bleeders were grasped and tied with 000 catgut ties. The incision was carried 
down to expose the masseter muscle, and its tendinous attachment was cut 
through. This exposed the lateral surface of the mandible and gave a good 
view of the area. Next, an incision was made to separate the attachment of 
the internal pterygoid muscle. These muscles were separated and the fracture, 
which was fairly low beneath the sigmoid notch, was brought to view. It was 
seen to have been comminuted into three pieces. By means of a drill, two holes 
were drilled into the inferior fragment and two into the superior fragment. 
While this was being done a drill point broke which could not be located. It 
was felt that rather than make a long search for it, it would be best to leave it 
as it was. The fractures were united by means of 26-gauge stainless steel wires. 
They were crisscrossed, bringing the two fragments into good position. 

The masseter and the internal pterygoid muscles were then reattached by 
using 000 chromic catgut sutures. Next, the muscular layers were united with 
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000 eatgut and the skin was approximated with ten 5-0 Dermalon sutures. A 
boric dressing strip was placed over the incision and a sterile dressing applied. 

The teeth were then brought into good position and alignment and the 
previously applied Jelenko splints served as a means of attaching the upper 
jaw to the lower. Perfect approximation of the teeth was attained. The pos- 
terior segment on the right which had ridden superiorly and which had been 


j Fig. 3. 





Fig. 4. 
Fig. 3.—Postoperative lateral jaw x-ray showing fracture wired and in good position. 
The bur point is visible near the condyle head. 
Fig. 4.—Anteroposterior view taken postoperatively, showing good alignment of frag- 
ments. 
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touching the superior molar on the right was in good position with enough room 
for denture construction. 

At the conclusion of the operation, all bleeding had stopped and the pa- 
tient returned to the ward in good condition. 


Fig. 5. 





Fig. 6. 


Fig. 5.—X-ray taken two months postoperatively, showing good approximation of frag- 
ments. 


Fig. 6.—Anteroposterior view two months postoperatively, showing good alignment. 
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Postoperatively the patient did well, with minimal pain and discomfort. 
The sutures were removed on the fifth postoperative day and the patient was 
discharged the following morning. He was seen at frequent intervals and 
x-rayed periodically with the following findings. 

On Nov. 26, 1950, postoperative examination as compared with that of Nov. 
21, 1950, showed no change in the position or alignment of the fragments of 
the horizontal ramus and of the symphysis. The fragments of the ascending 
ramus were in anatomical alignment and position and were held in place by 
two wire sutures. -A broken bur point was visible at the neck of the condyle. 
The teeth had been wired together (Figs. 3 and 4). 

Further x-rays were taken on Dee. 8, 1950, and Jan. 2, 1951, with no ap- 
preciable change. On Jan. 12, 1951,*the wires and splints were removed and 
x-rays showed a favorable healing fracture with partial obliteration of the frac- 
ture lines (Figs. 5 and 6). Healing was firm with no movement at the 
fracture sites. 

A ease of an open reduction of a unilateral condylar fracture is presented 
which represents one in which the best results were attained by this method. 
The low approach to the low condylar fracture is to be preferred to the high 
preauricular one, since it is a much easier method with less chance of damage 
to the facial nerve. 


25 Bay STATE ROAD. 











ORTHODONTIC TECHNIQUE FOR REDUCTION AND IMMOBILIZATION 
OF BILATERAL, COMPOUND FRACTURE OF THE 
MANDIBLE IN A YOUNG CHILD 





MELVIN I. CoHEN, D.M.D.,* Boston, Mass. 





Introduction 

UMEROUS texts'” on the treatment of jaw fractures indicate a place for 

orthodontic thinking and technique in the immobilization and reduction 
of fractured parts. Fry' said that, ‘‘Angle’s orthodontic arches, fixed to the 
first molars by anchor bands, and wired to some of the other teeth, offer good 
prospects of sound immobilization.’’ Major‘ similarly commented that, ‘‘Ortho- 
dontic methods may be applied to a wide variety of fractures in which any one 
of a number of types of fixation may be employed; however, there are special 
eases in which orthodontic methods are superior to any other method.’’ In 
describing an orthodontic splint, Kazanjian® claimed that, ‘‘It is less bulky 
and more hygienic than other appliances and minimizes possible injury to the 
gingival tissues.’’ 

Several varieties of orthodontic fixation have been reported elsewhere.*" 
Perlow® demonstrated on a typodont model an appliance made with stainless 
steel molar loop bands and eyelet attachments soldered to 0.036 or 0.040 arch 
wire bent to fit the case. Preis’ reported a case of fractured mandible com- 
plicated by osteomyelitis which was not seen until eighteen days after the acci- 
dent. He used an indirect band technique from impressions, and employed 
a ribbon arch, under general anesthesia, with good results. Wright'® and 
Murray" described reduction and fixation employing the edgewise arch mechan- 
ism. In describing the technique Wright’? remarked that, ‘‘Occlusal reduction 
method utilizes occlusion as the key to reduction, not bone apposition as the 
primary objective. This method seeks as a primary objective the normal oc- 
clusion of the individual, knowing that in establishing normal occlusion, satis- 
factory bone apposition must follow.’’ Fairbank'*** pleaded in several in- 
stances that ‘‘The orthodontist should use his training and rich experience and 
apply them to the various corrective problems which require meticulous care and 
exacting treatment to secure the satisfactory restoration of occlusion and fune- 
tion.’’ Mallett't reported a survey of two thousand one hundred and twenty- 
four cases of fracture of the jaw. In only two of this group were orthodontic 
appliances used. However, he added that if orthodontic facilities were available 
they would ‘‘have been employed more often because they have a definite and 
useful place in fracture reduction.’’ While reading references’ » * ° emphasize 
the importance of orthodontic technique in immobilization, it is probably in the 
ease of reduction with minimum damage to the existing occlusion that the 
greater contribution of orthodontics lies. 


*Associate Orthodontist, The Children’s Medical Center; Instructor in Orthodontics, Har- 
vard School of Dental Medicine. 
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Case Report 

History.—A well-developed and well-nourished boy, 10 years, 2 months 
of age, was admitted to the hospital three hours following a football injury in 
which a. female opponent stepped on his jaw. He subsequently developed sore- 
ness on the left side of his jaw and the spitting of blood (Fig. 1). Physical 
examination and laboratory data revealed nothing unusual except for local 
findings—tenderness and swelling at the right angle of the mandible and left 
body of the mandible in the region of the premolars. Breaks could be palpated 
along the bony border of the mandible at both the right angle and left premolar 


areas. 





Fig. 1.—Patient eighteen hours following injury. Marked swelling is noted at the left pre- 
molar region, but no swelling is noted at the right angle of the mandible. 


Intraoral Findings.—The lower right first permanent molar was displaced 
lingually so that it occupied an inlocked position in relation to the upper first 
permanent molar. Gingival tissue about the lower molar was mildly inflamed 
and only slightly lacerated. The lower left first premolar was markedly mobile 
and sensitive and its lingual gingival tissue was lacerated diagonally extending 
about 1 em. The segments on either side of the left premolar were mobile. 

X-ray Findings.—Examination of the mandible (Fig. 2) showed an ir- 
regular transverse fracture through the right side of the mandible at the angle. 
This fracture line extended either into or close to the erypt of the second molar. 
There was a slight disalignment so that the mandible appeared to be deviated 
to the left in relation to the condylar process on the right. There appeared 
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to be a millimeter of separation of the fracture fragments. In addition there 
was an irregular linear fracture on the left body of the mandible about 2 em. 
behind the symphysis. The left first premolar was seen to be directly in the 
line of fracture (Fig. 3, B). 





A e 


Fig. 2.—Anteroposterior radiographs showing fracture at right angle of mandible. 
A, Fracture site four hours following injury. B, Fracture site four weeks after immobiliza- 
tion. Note callus formation. 





iN iat? B 


Fig. 3.—Lateral jaw radiographs showing fracture of left body of mandible. A, Fracture site 
four hours following injury. 8B, Fracture site four weeks after immobilization. 
Method of Reduction and Fixation.—Fifteen hours following admission 

the patient was injected bilaterally with Novocaine for inferior alveolar nerve 

blocks. The maxillary arch was secured in one unit against which the lower 
segments would be brought and maintained in occlusion. 
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A.. Marillary arch: Gold molar loop bands were adapted to the 
upper first permanent molars, separation having been obtained by 
discing the distal surfaces of both upper second deciduous molars. 
Buccal tubes were soldered to both molar bands, directing them toward 
the middle third of the central incisors. Stainless steel twin tie anterior 
bands were adapted to both central incisors. All bands were then 
cemented. An 0.038 inch gold arch wire was adapted in the mouth to 
conform accurately to the arch. At strategic points, gold spurs were 
soldered to the arch wire at an angle that would avoid impinging on 
gingival tissue or bueeal mucosa, yet facilitate the placing of elastics. 
The arch wire was then placed through the buccal tubes and ligated to 
the twin-ties of both central incisors (Fig. 4, A). The remaining 
teeth were separately secured to the arch wire with 0.010 inch stainless 
steel ligatures. 
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4.—Arch wires and bands used for treatment mounted on models made from patient. 
Maxillary arch. B, Mandibular arch. 


B. Mandibular arch: This was treated in two sections, a sectional 
arch on the right side and a single band on the left side. Right side: 
A gold molar loop band was adapted to the lower right first molar. 
An 0.038 inch bueeal tube was soldered to the buccal surface, its open- 
ing directed to the middle third of the anterior incisors. Following 
this a short hook was soldered to the lingual surface to engage an 
elastic for the correction of inlocking (Fig. 5, €). Stainless steel 
twin-tie bands were adapted to the lower right lateral incisor and first 
premolar, and the lower left lateral incisor. The bands were then 
cemented. <A sectional arch wire was formed by adapting a piece of 
0.038 inch gold wire in the mouth extending from the lower right first 
permanent molar to the distal of the lower left lateral incisor. Again 
spurs for engaging elastics were soldered at strategie points on the arch 
wire. The sectional wire was inserted through the bueeal tube and 
ligated to the twin-ties on the premolar and anterior bands. The re- 
maining teeth adjacent to the arch wire were ligated with 0.010 inch 
steel ligatures (Fig. 4, B). Left side: After adapting a gold molar 
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loop band to the lower left first permanent molar, an intermaxillary 
hook was soldered to the buccal surface, following which it was 
cemented. 

C. Reduction and immobilization: No. 4 elastics were engaged 
between the sectional arch on the right and the maxillary areh (Fig. 
5, A), and between the lingual hook on the lower right molar band to 
the maxillary arch (Fig. 5, C). On the left side, double elastics were 
placed between the buccal hook on the lower left molar band and the 
maxillary arch (Fig. 5, B). The lower left first premolar in the line 
of fracture remained untouched. 





5 Fig. 5.—Arch wires and bands used for treatment mounted on models made from patient 
with models articulated. A, Right side showing intermaxillary traction with No. 4 elastics— 
sectional arch on mandible, complete arch on maxilla. B, Left side showing intermaxillary 
traction from molar band on first permanent molar to maxillary arch using No. 4 elastics. 
C, Interior view showing through-the-bite elastics for correction of lingually displaced lower 
right first permanent molar. 

Course.—The patient was maintained on procaine penicillin for his six 
hospital days, and then for four days following his discharge home. A repeat 
urinalysis and two repeat blood counts were normal. He remained afebrile 
except for a spike to 100.8° on his sixth hospital day. Good hygiene was main- 
tained by frequent prophylaxis and the use of cotton swabs with hydrogen 
peroxide by the patient. Elastic traction was checked daily for ten days; then 
every three days for the remaining four weeks. The through-the-bite elastic on 
the lower right molar was removed after one day because the reduction, as 
evidenced by correction of inlocking, was completed. The lower left premolar 
tightened considerably after the first week, while the gingival tissue on the 
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lingual surface healed uneventfully in the same time. There was no change in 
alignment of the fragments, while callus formation could be detected on the 
radiograph after four weeks (Fig. 3, A and B). Elastic traction was maintained 
for a total of six weeks, when all appliances were removed. 

Discussion 

Before the advent of antibiotics, it was almost axiomatic to remove teeth in 
line of fracture to reduce the possibility of osteomyelitis. However, with the 
accessibility of penicillin and the ability to watch the patient closely, the left 
lower first premolar was left in place. Six weeks following the accident, the 
tooth was firm and the gingiva was pink, but it showed a decreased sensitivity 
to the electric pulp tester. The patient’s family dentist was advised of the 
periodie necessity for checking for vitality and the possibility of root canal 
therapy. 

While the various wiring techniques have the advantage of simplicity and 
speed of execution, they have very definite limitations, especially in the young 
dentition. Since the left segment had but one tooth to use as anchorage, wiring 
was immediately ruled out. In addition, the presence of several deciduous 
molars and the incomplete eruption of the lower 6-year molars all favored the 
use of an orthodontie appliance. With the control inherent in bands and arch 
wire, it was possible to direct the elastic forces to bring the occlusion into a 
relationship normal for that patient. The objective of treatment was union of 
fractured segments with minimum or no change to the previous occlusion or 
cosmetics. In this child patient, it was felt that the realizing of this objective 
with the greatest ease of reduction could be best achieved with orthodontic 
technique. 
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ORAL NEOPLASMS 





GrorGE W. CuristiANnsen, A.B., D.D.S., M.S., Derrorr, Mic. 





ANCER drives continue and so does cancer. The current awareness of the 

disease with a leading mortality average and the widespread infiltration 
into every walk of life are unique. Never before has it been watched for and 
attacked by so many different methods and agents; never before has its source 
been so thoroughly sought, nor its complete eradication so often attempted, yet 
the disease goes on. When roentgenographie or clinical findings suggest cancer, 
surgery frequently confirms the diagnosis, but in spite of resection or irradia- 
tion, the disquieting frequency of recurrence persists. If fatality results in- 
evitably the question arises as to whether or not surgery was feasible or whether 
surgery shou!d have been withheld. In spite of surgical enterprise and other 
forms of treatment, absolute curability cannot be assured. 

The public is becoming increasingly cancer-conscious and fortunately so. 
Their interest is stimulated by the well-directed efforts of private practitioners, 
public health groups, lay magazine articles, and radio warnings; al] warn of 
abnormal growths. 

These efforts to stimulate interest in mass lifesaving are indeed justified. 
Malignant disease of the oral cavity, in which we are particularly interested, 
is far too common. We are glad for all the warnings, since early treatment is 
imperative. If unchecked, oral cancer can be rapidly fatal; each month of delay 
adds greatly to the uncertainty of tragedy and disaster; even with the earliest 
diagnosis many kinds are extremely resistant to treatment. Fortunately some 
natural factors slightly favor the treatment of oral neoplasms over some in 
other regions. Their location makes them quite obvious to any but a most care- 
less and unobserving individual, and also makes the lesions more accessible 
either for surgery or irradiation. Even if neglected until extension to near-by 
lymph nodes occurs some of these can be removed surgically or irradiated with 
relative ease compared to a location such as the pelvis. This does not imply 
that gross adenopathy is not ominous; it has indeed a very grave prognosis. 
The few favorable factors represent far too little defense against a ruthless 
killer where the only gospel of any value is ‘‘early treatment.”’ 

The demand upon the oral surgeon for consultation in oral neoplasia is 
increasing with this noted increase in public interest. And his responsibility 
is growing also. In order to participate intelligently in Tumor Board meetings, 
now regular routine in large institutions, he must study oncology seriously and 
keep up with all the new information; he must be prepared to do any surgery 
required in his field, and to aid the roentgenologist if irradiation is to be used. 


Read before the 31st annual meeting of the American Society of Oral Surgeons, San 
Francisco, Calif., Oct. 13-15, 9. 
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NEOPLASMS 


A patient with a neoplasm is likely to be worried and apprehensive; and 
so the consultant should take the time to explain the problem carefully. How- 
ever, even if a malignant finding is definite, this need not be brutally mentioned. 
ear of outcome, worry, even a defeatist attitude may be the result of unwise 
frankness. Of course, it is very necessary to convince him of the need for co- 
operation in treatment, yet we should not frighten him with the bold statement 
that cancer is actually present. This information might contribute to rapid 
physical breakdown, even to self-destruction. 

Simple definitions are essential to understanding neoplasia and in explain- 
ing it to a lay person. He may be told that a tumor is an independent over- 
growth of tissue which serves no useful purpose and is usually destructive. 
Cancer is a form of tumor, an unrestrained, abnormal, progressive growth of 
cells which begins at one or more focal points and spreads or invades, causing 
death if not interfered with. All cancer in the beginning is a local tumor that 
possesses the ability to invade tissues, to penetrate lymph vessels and fill 
their lumens, to be distributed to other organs where it sets up new growths; 
this is ealled neoplastic metastasis. Cancer is, then, an uncontrolled growth 
that is not subject to restraint. The difference between benign and malignant 
is comparative. All benign tumors are potentially malignant, but malignant 
potentiality is vastly different in its implication. Histologically, benign tumors 
have adult cells which are fully differentiated, that is, histologically mature, 
but a neoplasm may present any stage from a fertilized ovum to an adult cell. 
Thus a malignant tumor may be immature and undifferentiated, or highly 
differentiated and mature. In histologic examination malignancy is recognized 
by variation in cell development or differentiation. 


Biopsy Examination 

The characteristics of a growth are determined by microscopic examination 
of a biopsy specimen. If the mass is fluctuant, a puncture biopsy may be per- 
formed, a needle on a syringe is introduced and tissue withdrawn. In most 
eases the mass is solid, when a section of the adjacent and new material is ex- 
cised to permit observation of the behavior of the new cells in contrast to normal 
tissue. In this way variation in staining and mitosis and the tendency to in- 
vade are revealed. 

Judgment is important in the selection of material for biopsy study. If 
the growth is relatively small and conveniently located the removal en masse 
is advisable. If large, and doubt exists as to the form of treatment (irradiation 
or excision), then a section only, and from a well-chosen location, is taken. 
This exeised tissue requires careful handling to avoid mutilation and consequent 
destruction of its characteristics. If crushed or torn with heavy forceps, cell 
borders are destroyed, and growth patterns are distorted, factors which make 
proper study difficult or impossible. As the patient’s life may be saved by the 
reported findings or his death caused by undiscovered properties, great care 
is essential in seeuring and handling the biopsy material. 
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Tumors of the Oral Cavity and Jaws 


The oral cavity composed of structural bony parts and overlying mucosa 
is attacked by: neoplastic disease common to both. The locations are: the lips, 
tongue, floor of the mouth, buccal mucosa, oropharynx, roof of the mouth, tonsil, 
epipharynx, mucosal surface of the gingivae, the maxillary bones, the maxillary 
sinuses. 

Carcinoma of the Lip.—Precancerous lesions of the lip are: hyperkera- 
tosis, leucoplakia, and fissures which persist. Carcinoma of the lower lip is 
generally of squamous-cell type rarely found in the upper lip where the lesion 
is usually a basal cell or skin cancer. But if the squamous-cell carcinoma does 
oceur on the upper lip, it is highly malignant. Carcinoma of the lip is seen 
most often in men after 50 years of age. It frequently develops from hyper- 
keratosis and from nonhealing fissures. Irritation from a pipe stem or other 
extraoral irritants is a productive factor. The lower lip is the most common 
site and the very great percentage of carcinomas of the lip occur in men. Two 
elinieal types oceur, a shallow papillomatous and a deep infiltrating uleerating 


one (Fig. 1). 








Carcinoma of lower lip. 


Fig. 1. 


Lymph node involvement as a symptom is important since most carcinomas 
of the lip are slow growing. The cervical nodes are involved in about 20 per 
cent of the cases when the patient is first seen. At this stage the disease is more 
responsive when only the submental and submaxillary nodes are involved. 
Metastasis of lip cancer is influenced by: duration, age of patient, type of 
primary lesion, and histologic grade of the cancer. If the lesion on the lip 
is less than 1 em. in diameter, the nodes are involved in only 10 per cent of 
the cases. 
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For surgical and other treatment cancer of the lip can be classified into 
three groups as suggested by Brines': 
Group 1. Early eases: 

Less than 1 em. in diameter. 

Infiltration less than 0.5 em. 

Completely surrounded by healthy lip tissue. 

Anaplasia of grade 1 or 2, no nodes palpable. 


Group 2. Moderately advanced eases: 


Less than 1.5 em. in diameter. 

Penetration of more than 0.5 em. 

Lesions measuring 1.5 to 3 em. with some deep fixation, nodes present, but 
individually discrete and not in more than two contiguous triangles. 


Group 3. Late eases: 


Larger than 3 em. Deeply infiltrated. 


Treatment 

Group 1: Radium pack or block excision, no neck dissection, no neck ir- 
radiation. 

Group 2: Surgical excision where possible; neck dissection if nodes are 
palpable; treat primary lesion first, no neck irradiation. 

Group 3: Radium and x-ray treatment, except in some cases where radical 
surgery may seem expedient. 

Intraoral Carcinoma.—Carcinoma of the mouth presents a different pic- 
ture from that of the lips. Here the lymph node involvement is from 35 to 80 
per cent; the high figure applies to the posterior part of the mouth, especially 
tonsillar area. The nodes involved are: submaxillary, submental, and cervical. 
The disease in the posterior part of the mouth is very resistant to treatment. 
In carcinoma of the mouth dissection of the involved nodes is mandatory if these 
are operable and when the local disease can be controlled. 

intraoral cancer may occur with such precursors as leucoplakia or syphilis, 
and is often stimulated by such irritants as tobacco and occupational trauma, 
such as holding tacks or nails in the mouth routinely while at work. To remove 
such predisposing causes is highly important. 

Squamous-cell carcinoma is the usual type within the mouth, but adeno- 
carcinoma does occur and is very resistant to treatment. 

Adenocarcinoma is found frequently in the roof of the mouth and in the 
soft palate at the junction of the hard palate. At this point the soft palate may 
be markedly thickened and hence dissection is necessarily deep for enucleation 
of the tumor. The first operation should be thorough and radical or there will 
be recurrence possibly with greater malignancy. The probable sources of such 
adenocarcinomas are: minor salivary glands, submucous glands, and aberrant 
thyroid tissue. 

Giant Cell Tumor.—The giant cell tumor is not uncommon within the 
mouth and is loosely termed epulis, which is regrettable. Regardless of the 
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classification of true giant cell tumors, removal must include some alveolar 
bone and teeth, in order to destroy the growth. The attachment of these 
tumors is definitely deep, not superficial, and incomplete dissection is the cause 
of frequent recurrence. An ideal method is to remove en masse the tooth and 
overlying alveolar process, as suggested by Aisenberg.* 

Tumors of the Jaw.—T'umors of the jaw are of two kinds, the odontogenic 
and nonodontogenic. The first group may be either solid or cystic and are de- 
rived from the dental apparatus, probably from some persisting epithelial de- 
bris. Their direction of growth is from the alveolar ridge into the supporting 
bone. 

The odontogenic cysts belong in this group. They may grow to great pro- 
portions by slow expansion. 

The odontoma is relatively rare and may contain any of the three major 
tooth substances or all of them. 

The ameloblastoma is a bulky expansive tumor. It occurs more frequently 
in the mandible than the maxilla and usually grows slowly. It is most common 
in young Negroes. Though ameloblastomas rarely metastasize, they are locally 
malignant. Curettage will not cure them. If so treated they almost always re- 
turn because of their invasive character. Complete removal is necessary and 
hemisection of the mandible is often required to accomplish this end. 

Nonodontogenic tumors of the jaws arise from other than the dental ap- 
paratus and are of two kinds: the osteogenic and nonosteogenic. The former 
comprises the common exostoses, the torus palatinus and mandibularis, the os- 
teoma, chondroma, and osteogenic sarcoma. 

The nonosteogenic tumors are the fibroma, angioma, central giant cell tumor 
forming in the cartilaginous bone of the symphysis of the mandible, and the 
myeloma developing from the bone marrow. 


Tumors of Maxillary Sinus 


Malignant disease may develop within the maxillary sinus. Generally such 
tumors are the squamous carcinomas. Their growth is associated with dental 
pain and, as experienced in maxillary sinusitis, often teeth are extracted but 
without benefit. If tooth removal causes an antraoral opening, malignant tissue 
may be seen within the antrum. 

These tumors are resistant to treatment. The Memorial Hospital reports 
40 per cent cures if the lesion is in the anterolateral angle of the antrum. The 
posterior wall may become perforated early with extension into the nasopharynx. 
Similarly nasal and orbital penetration may result. 


Case 1A 39-year-old white woman complained of discomfort in the 
right maxilla) Examination by a rhinologist was negative. Several months 
later after removal of the maxillary teeth to relieve the distress, she was refused 
prosthetic replacement because of a lump in the soft palate. Roentgen examina- 
tion showed the antrum cloudy and a dull shadow in the posterior part. Biopsy 
via a window in the canine fossa was decided upon. The posterior part of the 
antrum was filled with fungating tissue which extended into the nasopharynx. 
Tissue excised was reported as ameloblastoma or cylindroma. Irradiation by 
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means of 5,000 r. followed. Re-examination in six months was favorable. The 
mass in the soft palate had disappeared, and an upper denture had been made. 
Roentgen examination revealed nothing new. Six months later vision in the 
left eye was impaired and dull pain was present. Roentgen examination re- 
vealed destruction of the lateral and median walls of the antrum and the alveolar 
ridge and palatal process of the maxilla. In obtaining further biopsy material 
through the enlarged window, destruction of the orbital floor was noted. The 
pathologie report then was carcinoma, grade 3, Coma occurred frequently and 
during such an episode the patient expired. 

Comment.—If the lesion had been diagnosed by the rhinologist when antral 
pain was first mentioned, surgery might have been successful. 





Fig. 3. 


Fig. 2.—Carcinoma of buccal mucosa beginning to perforate cheek. 


Fig. 3.—Later view of perforating carcinoma shown in Fig. 2. 


Case 2.—Mr. S., a 42-year-old white man, complained of trismus and sore- 
ness in the right side of the mouth. He had noticed this for about a year and 
attributed it to having bitten his cheek with his dentures, An ulcerating lesion 
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3.5 em. in diameter was seen in the mid portion of the buceal mucosa, a biopsy 
of which was reported squamous-cell carcinoma, grade 2. Irradiation with 
6,000 r. followed with reduction of soreness and size of the lesion. Six months 
later a new growth, also carcinoma, developed on the adjacent alveolar ridge. 
Irradiation treatment was given again, but the soft tissues of the cheek broke 
down with foul discharge from the wound (Figs. 2 and 3). At another insti- 
tution a hemisection of the mandible was performed from which the patient 
did not recover. 

Comment.—Irradiation apparently controiled the buceal lesion and the 
growth in the alveolar ridge was perhaps a new carcinoma. Sloughing of the 
cheek probably followed the intraoral irradiation. Surgery here, ill advised, 
certainly hastened the patient’s demise. 











Fig. 4. . Fig. 5. 
Fig. 4.—Iencapsulated adenocarcinoma of submaxillary salivary gland. Excision specimen. 
Fig. 5.—Section of specimen shown in Fig. 4. 


Case 3.—Mrs. L., a 32-year-old white woman, complained of increasing 
size of the right side of the hard palate particularly at the junction of the soft 
palate. Three years before she had surgery done in this region a cyst was ex- 
cised, but no pathologic investigation was made. This so-called cyst was re- 
moved partially only because of its hemorrhagic character and seeming penetra- 
tion into the right posterior palatine canal. To expose the growth the muco- 
periosteum of the palate was reflected to the midline. This showed a concavity 
of the palatal bone near the canal and obliteration of the canal by heavy fibrous 
strands of dense tissue. Resection of the involved parts was done and followed 
by irradiation. Biopsy was reported as adenocarcinoma. 

Comment.—If biopsy studies had been made at the first operation, less 
radical treatment would have been required later and the recurrence might have 
been prevented. 
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Case 4.—Mrs. J., a 33-year-old white woman, complained of a lump in the 
left submaxillary region which interfered with swallowing. Examination 
showed a mass, several centimeters in length, extending posteriorly and medially 
from the submaxillary area. Exposure by a flap and blunt dissection produced 
the submaxillary gland and a heart-shaped tumor mass 5 em, in length which 
was encapsulated. Pathologie examination revealed aberrant salivary gland 
tissue and probable adenocarcinoma (Figs. 4 and 5). 

Comment.—Because of the complete removal of the encapsulated tumor, 
the possibility of recurrence seemed slight. Enucleation of growths of the sub- 
maxillary gland is simple compared to those of the parotid; dissection of the 
facial nerve is not involved. 

Case 5.—Mr. II., a 53-year-old white man, complained of soreness of the 
right side of the tongue (Fig. 6). The symptoms were of two months’ dura- 
tion. Examination revealed a depressed craterlike opening in the right side 
of the tongue near the floor of the mouth. The lesion was removed with a liberal 
periphery of healthy tissue. The pathologic report was squamous carcinoma, 





erade 2. 





Fig. 6.—Carcinoma of right lateral surface of tongue near junction with floor of mouth. 


Comment.—Because of the early excision and absence of lymph node in- 
volvement, this patient had a good chance to remain cured. 


Summary 


In summarizing the treatment of oral malignancy, two methods are avail- 
able, surgery and irradiation. Of these the former commands first choice for 
if irradiation is used and proves unsuccessful then the disease may have ad- 
vanced to an inoperable stage, since surgery is contraindicated in the irradiated 
area. Therefore, all possibilities of surgery in early cancer should be exhausted 
before using irradiation. 

Successful treatment of oral malignaney requires removal or destruction 
of the neoplasm while still a local disease, by eradication through surgical ex- 
cision or destruction in situ by the electrocautery or some form of irradiation. 
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One cannot forget that there are two stages of the disease: the primary 
lesion and the secondary metastasis. If the primary tumor, because of size, 
or location or duration, cannot be controlled, metastasis ceases to be important. 
The extent of the disease depends upon control of the primary lesion. If the 
primary lesion can be eliminated and the involved nodes are few and accessible, 
prognosis is improved. 

Finally, cancer does not produce immunity; instead its presence indicates 
susceptibility. Thus a patient who has had cancer is much more likely to de- 
velop it than one who has never had a tumor or cancer before. 
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Oral Medicine 


A CLINICAL APPRAISAL OF ACTH AND CORTISONE AS 
THERAPEUTIC AGENTS IN DENTAL MEDICINE* 
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pee which are refractory to treatment are always a source of deep con- 
cern to the patient and to the attending physician or dentist. When such 
lesions involve the face and oral eavity, the discomfort, disfigurement, and 
mental distress of the patient may give rise to serious physical and psychological 
complications. Beeause many refractory oral and facial lesions are local mani- 
festations of systemic disorders of obscure etiology,’ and since little is known 
of the fundamental nature of the metabolic disturbances underlying these con- 
ditions, the amelioration of the local symptoms is frequently an extremely 
difficult and discouraging task. Recently, however, the pituitary adrenocortico- 
tropic hormone (ACTH) and synthetie cortisone have been found to be very 
useful in the clinical investigation of certain disease syndromes heretofore 
resistant to treatment.” * It seemed of interest to investigate the value of these 
agents in the treatment of some refractory oral and facial lesions. Accordingly, 
ACTH and cortisone have been administered to a selected group of patients 
with lesions associated with moderate to severe systemic disorders in each of 
whom the prognosis was considered to be exeeedingly poor. 

The series of patients arbitrarily selected for study consisted of three 
patients with temporomandibular joint involvement of acute rheumatoid ar- 
thritis, four with allergic stomatitis, two with facial lesions of chronic psoriasis, 
two with facial and oral lesions of acute disseminated lupus erythematosus, four 
with oral lesions associated with acute lymphatic leucemia, one with oral lesions 
attributable to thrombocytopenic purpura, two with gingivitis associated with 
endocrine imbalance, one with extensive leucoplakia of the oral mucosae, and 
two with xerostomia associated with Sjégren’s syndrome. 

Fifteen of the twenty-one patients were treated in the Nutrition Clinic 
of the Hillman Hospital, Birmingham, Ala., and six at the General Calixto Garcia 
Hospital, Havana, Cuba. The age, sex, and nature of the disorder in each 
patient are shown in Table I. In all instances but one, in which cortisone oint- 
ment was applied topically, ACTH and cortisone were administered by intra- 
muscular injections. 


These studies were supported by grants from the Clayton Foundation for Research, the 
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Observations 


Rheumatoid Arthritis With Acute Temporomandibular Joint Symp- 
toms.—In each of the three patients treated (Cases 1, 2, and 3) the pain dis- 
appeared, the swelling subsided, and the restriction of movement of the tem- 
poromandibular joints was noticeably reduced within twenty-four to seventy- 
two hours after the institution of ACTH or cortisone therapy. The duration 
of freedom from acute temporomandibular joint symptoms after discontinuing 
the injections varied with each patient and ranged from several days to several 
weeks. Readministration of ACTH or cortisone was followed in each instance 
by relief of the symptoms. Case 1 illustrates the response in this group of 
patients. 

Case 1.—Mrs. V. T., a 42-year-old white married woman, was admitted 
to the Nutrition Clinic with moderately severe rheumatoid arthritis involving 
the jaws, shoulders, wrists, hips, knees, and ankles. The symptoms were of 
seven years’ duration and had started as occasional slight joint pains which 
gradually became more frequent and more intense. Eighteen months before 
admission, she began to have extremely severe pain, swelling, and restricted 
movement in all involved joints. Salicylates gave only slight temporary relief. 


TABLE I, DISTRIBUTION OF CASES WITH ORAL AND FACIAL LESIONS 
TREATED WITH ACTH or CorTISONE 


| AGE 














CASE 
NUMBER DIAGNOSIS SEX (YEARS) 
1 Acute rheumatoid arthritis F. 42 
2 Acute rheumatoid arthritis M. 64 
3 Acute rheumatoid arthritis F. 53 
4 Allergic stomatitis M. 80 
5 Allergic stomatitis F, 62 
6 Allergic stomatitis F, 24 
7 Allergic stomatitis y. 63 
8 Chronic psoriasis M. 39 
9 Chronic psoriasis F, 32 

10 Acute disseminated lupus erythematosus F. 30 
11 Acute disseminated lupus erythematosus F. 16 
12 Acute lymphatic leucemia M. 7 
13 Acute lymphatic leucemia F. 3% 
14 Acute lymphatic leucemia M. 3% 
15 Acute lymphatic leucemia F. 12 
16 Thrombocytopenic purpura F. 54 
17 Hormonal desquamative gingivitis F. 54 
18 Hormonal desquamative gingivitis F. 30 
19 Leucoplakia F. 32 
20 Xerostomia (Sjégren’s syndrome) £ 65 
21 Xerostomia (Sjégren’s syndrome) F. 57 





When first seen, she had pronounced limitation of movement and considerable 
pain and swelling in the jaws, wrists, ankles, and knees. The jaws could not 
be opened wide enough to permit normal excursion during mastication. The 
temporomandibular joint regions were slightly swollen, tender, and painful to 
pressure or movement (Fig. 1, A). She had developed a distaste for food and 
had lost considerable body weight. She could walk only with great difficulty 
and could not rise from a sitting position without aid. Roentgenograms of 
the involved joints showed characteristic evidence of arthritis. 
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Fig. 1.—Roentgenograms showing the effect of ACTH on temporomandibular joint involve- 
ment in a patient with rheumatoid arthritis (Case 1). A, Maximum extent of mouth opening 
prior to injections of ACTH; B, extent of mouth opening forty-eight hours after beginning in- 
jections of ACTH. 
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The patient was given a total of 695 mg. of ACTH by intramuscular injec- 
tion over a period of nine days. The ACTH was administered every six hours, 
day and night, in amounts ranging from 15 to 20 mg. per injection. Sterile 
physiological saline served as the vehicle. There was a striking relief from 
pain in all affected areas after the first day of therapy. Within two days, the 
swelling of the joints began to subside and the limitation of the jaw movements 
was relieved to the point where she could open her mouth wide, masticate food 
without pain or mechanical difficulty, and have dental restorations placed for 
the first time in several years (Fig. 1, B). As the joint pain and swelling in 
other parts of the body subsided, she could comb her hair, rise from a sitting 
position without help, and walk unaided. During therapy there was a slight 
increase in blood pressure and body weight but there was no clinical evidence 
of edema. The blood pressure and body weight returned to their initial levels 
shortly after the injections of ACTH were discontinued. The changes in the 
joints were accompanied by a significant decréase in the erythrocyte sedimen- 
tation rate (from 65 to 24 mm. in sixty minutes). The patient was free from 
symptoms for approximately ten days following the termination of therapy. 

During the past year she received either ACTH or cortisone whenever the 
joint symptoms became sufficiently pronounced. In this time she has received 
four series of ACTH injections and four series of cortisone injections. The 
response in each instance has been similar to that described previously herein. 

Stomatitis and Dermatitis Associated With Allergic Disorders.—Two of 
the four patients with lesions of the face and oral cavity attributable to hyper- 
sensitivity to foods or drugs were treated with ACTH administered intramus- 
eularly, one with intramuscular injections of cortisone and one with cortisone 
ointment applied topically. Each showed a decrease of the symptoms within 
three days after the initiation of therapy. Case 4 is representative of the three 
patients who received the hormones by the intramuscular route and Case 7 is 
illustrative of the results obtained with the topical administration of cortisone 
ointment. 

Case 4.—J. H., an 80-year-old white man, was admitted to the Nutrition 
Clinie with a chief complaint of intense soreness and burning of the tongue, 
lips, and oral cavity of one year’s duration. During this period, he had been 
treated with a wide variety of mouthwashes, salves, and ointments, and with 
large doses of vitamins. None of these agents had provided any relief. 

Physical examination showed a well-developed, well-nourished man with a 
cataract in the left eye, and raw, reddened, moist lesions involving the oral 
mucosa, dorsum of the tongue, lips, angles of the mouth, and cireumoral tissues 
(Fig. 2, 4). The signs and symptoms of cheilitis, stomatitis, and cireumoral 
dermatitis were most pronounced following the ingestion of hot or acid foods. 
His lips were particularly sensitive to shaving cream lather. Laboratory find- 
ings were: red blood cells, 5.50 million; white blood cells, 6,650; hemoglobin, 
97 per cent. The differential count showed: polymorphonuclear leucocytes, 64; 
band eells, 1; lymphocytes, 27; monocytes, 7; eosinophils, 1. A biopsy of the 
lower lip failed to reveal the presence of a neoplasm. The urine was negative 
for sugar and albumin. 
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During a, period of four months, he was given therapeutic doses of ribo- 
flavin, niacin amide, folie acid, vitamin B,., and mixed vitamins. Little or no 
change was noted in the extent and severity of the lesions involving the face, 


lips, and oral mucosa. 





Fig. 2.—A, Mouth of patient with allergy (Case 4) prior to administration of ACTH; B, two 
days after injections of ACTH were discontinued. 


The patient was then given 25 mg. of ACTH daily by intramuscular injec- 
tion for a period of three days. During this time, the intensity and extent of 
the irritation of the face, lips, and mouth diminished progressively. Two days 
after ACTH injections were discontinued, the color of these areas appeared 
normal and the burning sensation disappeared. Residual sears remained at 
the angles of the mouth (Fig. 2, B). 
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Four months later the patient developed a reddened, denuded, and irritated 
area on the lower lip approximately 12 mm. long by 3 mm. wide. The ulcera- 
tion was adjoined by small unbroken vesicles. The floor of the mouth and the 
buecal mucosa were mildly irritated. He was given 80 mg. of ACTH intra- 
muscularly each day for four days. By the end of the fourth day, there was 
a considerable decrease in the severity of the stomatitis and of the size of the 
denuded area on the lower lip. Except for occasional sensitivity to acid and 
hot foods, the patient has been relatively free from symptoms during the last 
six months. 

Case 7.—Mrs. L. H., a 63-year-old white woman, was admitted to the 
Nutrition Clinic complaining of burning and soreness of the mouth, lips, tongue, 
and angles of the mouth of five years’ duration. She had a history of the 
symptoms being most severe during the spring months or following treatment 
with sulfa drugs. 

An oral examination showed some small denuded areas on the dorsum of 
the tongue, and scattered elevated white flecks on the palatal mucosa and upper 
gingivae. The floor of the mouth was slightly reddened and irritated and there 
were painful, sharply demarcated, ulcerated areas on both lips extending beyond 
the mucocutaneous junctions. 

Cortisone ointment was applied topically to the lips every hour while 
awake each day for a period of ten days. Each gram of ointment contained 
0.005 Gm. cortisone acetate, 0.566 Gm. Carbowax, 0.224 Gm. distilled water, 
and 0.205 Gm. zine stearate. Approximately 1 Gm. of ointment was used each 
day. By the end of the second day, the pain disappeared and the lesions began 
to recede. On the eighth day, the ulcerated areas were at least 75 per cent 
healed and by the end of the tenth day, the lesions on the lips had disappeared. 
During the subsequent six months, she had a recurrence of very minimal signs 
and symptoms on only one occasion, which required no therapy for relief. 


Psoriasis.—Case 8 was a 39-year-old man and Case 9, a 32-year-old woman 
each of whom had psoriasis of many years’ duration. Since each had extensive 
facial lesions and each responded similarly to injections of cortisone, Case 8 
is reported in detail as representative of both. 


Case 8.—E. W., a 39-year-old white man, came to the Nutrition Clinic 
complaining of ‘‘skin trouble’’ of fifteen years’ duration. Early in the course 
of his illness, a diagnosis of psoriasis had been made by his family physician. 
Treatment with various ointments had been without effect. 

Physical examination showed typical psoriatic dermatitis of the sealp and 
face with lesions varying in size from 1 to 14 em. in diameter. Many other 
lesions were scattered over the trunk and extremities. The characteristic lesion 
was a dry, slightly elevated, flat area with a white scaling surface on a deeply 
pink base. They were somewhat indurated and very sharply demarcated from 
the normal skin. The face, particularly in the malar region, was hyperemic, 
irritated, tender, and bled easily. The involved areas of the skin were par- 
ticularly sensitive to soap and water. He was under observation in the Nutri- 
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tion Clinie for the greater part of a year, during which he was given placebos, 
benadryl, neohetramine, and pyribenzamine orally and by topical application 
without any change in the lesions. 

Treatment with cortisone was begun at a time when the lesions were essen- 
tially the same as described previously. During seven days he received a total 
of 1,200 mg. of cortisone acetate intramuscularly; 300 mg. in 2 doses of 150 mg. 
each the first day, and 150 mg. daily for the next six days. Within the first 
three days of treatment there was considerable relief from the itching, burning, 
and stinging related to the use of soap and water in bathing and shaving. At 
this time the facial lesions appeared less red and irritated. By the end of the 
course of cortisone, the discomfort, induration, scaling, and thickness of the 
lesions had greatly diminished. The lesions continued to heal for three weeks 
after the cortisone was discontinued. Healing was characterized by the 
development of islands of normal-appearing skin in the central areas of the 
lesions. The fourth week after the injections were discontinued the patient 
complained of stinging sensations after bathing although there were no objec- 
tive signs of relapse. A second course of cortisone injections was started in 
which he received 50 mg. daily intramuscularly for six days. The burning and 
itching of the lesions disappeared and he could shave and bathe without dis- 
comfort. Clearing of the lesions continued slowly and although no significant 
relapse could be detected, a third series of injections was begun eight weeks 
after the initial course. He received a total of 375 mg. which was given intra- 
muscularly as follows: 100 mg. daily for three days; 50 mg. one day; and 25 
mg. one day. From the time cortisone therapy was initiated to the end of the 
third period of injections, it was estimated by various observers that the lesions 
had subsided from 70 to 95 per cent. 

Disseminated Lupus Erythematosus.—Two critically ill patients (Cases 
10 and 11) with extensive oral and facial lesions attributable to acute dis- 
seminated lupus erythematosus were treated with intramuscular injections of 
cortisone. At the time of admission, each had extensive cardiac and renal 
involvement, and severe albuminuria. Since each patient had a similarly im- 
pressive response to therapy, only Case 10 is reported in detail. 

Case 10.—A. A., a 30-year-old white woman, was admitted to the hospital 
complaining of ‘‘breaking out’’ on the face, dorsum of the fingers, and the 
palms of the hands. Her health had been good until four months prior to 
admission when, during the eighth month of her sixth pregnancy, a ‘‘rash’’ 
appeared on her forehead, dorsum of the nose, and over the malar regions. 
Ten days later, similar lesions developed on the dorsum of the fingers and the 
palms of the hands. Following the onset of these symptoms she had periods 
of fever, each lasting about fifteen days, during which her temperature reached 
39° C. Various home remedies failed to give relief. As far as could be deter- 
mined, there was no history of allergy in the family. A full term, healthy 
child was born three months before her admission to the hospital. Following 
the birth of this child, she developed amenorrhea and pruritus. 

Physical examination showed a well-developed woman who appeared to 
be acutely ill. A ‘‘butterfly-shaped’’ lesion consisting of erythematous maculo- 
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r Fig. 3.—A, Face of patient (Case 10) with disseminated lupus erythematosus prior to 
injections of cortisone; B, two weeks after cortisone injections were discontinued; C, four 
weeks after cortisone injections were discontinued. 
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papular sealing plaques covered the dorsum of the nose and the malar surfaces 
of the face (Fig. 3, A). There were several hyperpigmented, scaling lesions 
2 to 3 em. in diameter on the forehead and under the breasts and many papular 
lesions on the dorsum of the fingers near the nails and on the palms of the 
hands. During a ten-day pretreatment period of observation, new hemorrhagic 
lesions appeared on the hands, abdomen, chest, buttocks, and on the inner sur- 
face of the thighs. An erosive lesion developed in the palatal mucosa which 
was so painful that she could eat nothing but liquid or soft foods. Throughout 
this period she was slightly febrile. 

She was treated with cortisone administered intramuscularly each day for 
fifty-one days as follows: 300 mg. one day; 150 mg. daily for sixteen days; 
50 mg. daily for twelve days; 100 mg. daily for fourteen days; 150 mg. daily 
for eight days; a total of 5,900 mg. 

On the fifth day of therapy the lesions on the roof of the mouth were 
healed to the extent that she could eat solid food. The involved areas on the 
body, neck, and hands appeared less red and scaly. By the tenth day the 
palatal mucosa and the skin under the breasts had healed completely; by the 
end of the second week, all the lesions on the hands and body had almost dis- 
appeared. The erythematous areas on the face began to fade on the twelfth 
day of treatment and improvement continued slowly. When she was discharged 
two weeks after therapy was discontinued, the only remaining evidence was 
hyperpigmentation and scaling of the affected areas of the face (Fig. 3, B). 
Upon her return for follow-up studies, twelve days later, the lesions on the 
face were still hyperpigmented and sealing slightly (Fig. 3, C). The pruritus 
recurred intermittently throughout this period. She received no further treat- 
ment and was not seen again for a month when a striking improvement was noted. 
The sealing and hyperpigmentation of the involved areas of the face had disap- 
peared and the skin appeared normal. Normal menstruation had begun and 
the pruritus had disappeared. At the time of writing, four months after 
the cortisone injections were discontinued, there had been no recurrence of 
symptoms; she was taking care of her children and was working hard on the 
farm. 

The laboratory findings in this case have been reported in detail in a 
previous publication.‘ 

Acute Lymphatic Leucemia.—ACTH was administered to four children 
with acute lymphatic leucemia, each of whom had profuse bleeding from the 
gingivae at the time therapy was started. In each instance the children ap- 
peared to be in the terminal stages of the disease and had been kept alive by 
blood transfusions. Three of the children (Cases 12, 13, and 14) showed tem- 
porary improvement during therapy both from the clinical and laboratory 
standpoint. In these patients, the severity of the discomfort associated with 
the disease appeared reduced and life was maintained for a period of from 
four to ten months. The fourth (Case 15), a 12-year-old girl, showed no im- 
provement and died on the fifth day of therapy. Case 12 is representative of 
the group in which ACTH produced a temporary amelioration of the symptoms. 
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Case 12.—B. C., a 7-year-old white boy, was admitted with acute lym- 
phatie leucemia of three weeks’ duration. Prior to admission he had received 
from three to four blood transfusions per week, but despite this therapy he 
was in a critical condition, bleeding profusely from the nose and gingivae. The 
gingivae were hypertrophied, engorged, ulcerated, and contained numerous 
bleeding points and necrotic areas. 

The initial peripheral blood findings were: red blood cells, 2.55 million; 
white blood cells, 6,350; hemoglobin, 54 per cent; reticulocytes, 0.6 per cent. 
Blood smear findings were: polymorphonuclear leucocyte series, 23 per cent 
and lymphoid series, 54 per cent. The remaining cells were so immature that 
they could not be classified. The blood platelet count was 50,820. Microscopic 
examination of several samples of marrow obtained by sternal puncture showed 
many areas characterized by clusters of white blood cells of various sizes and 
shapes. Nearly all of these cells were immature; some were recognized as being 
of the lymphoblastic series. There were a few tiny areas of erythroid elements, 
but no areas of normal bone marrow. 

The patient was started on ACTH administered intramuscularly in 
sterile physiological saline in doses of 10 mg. every six hours. These injections 
were continued for fifteen days during which he received no transfusions. 
Bleeding from the nose and oral cavity ceased on the third day. On that day, 
the reticulocyte count reached 6.4 per cent. After fifteen days on ACTH, the 
blood values were: red blood cells, 3.38 million; white blood cells, 5,350; hemo- 
globin, 8.9 Gm.; reticulocytes, 5.0 per cent. A smear of the peripheral blood 
showed: polymorphonuclear leucocytes, 74 per cent; lymphocytes, 25 per cent; 
unclassified cells, 1 per cent. The platelet count was 122,000. 

On the second day of therapy he left his bed, played in the ward, and 
appeared to be interested in his surroundings. From that day on, he ate all 
the food offered him and improved steadily in strength and vigor. Prior to 
therapy he had. refused to eat and had been very irritable. Bone marrow 
obtained by a sternal puncture done on the fifteenth day showed many appar- 
ently normal.areas of blood regeneration amid clusters of abnormal white blood 
cell proliferation. 

Twenty-four hours after the injections of ACTH were discontinued, the 
patient was weak, crying, bleeding from the oral cavity, and obviously in a 
state of relapse. By the following day a smear of peripheral blood showed: 
polymorphonuclear leucocytes, 28 per cent; myelocytes, 1 per cent; band cells, 
1 per cent; eosinophils, 1 per cent; lymphocytes, 65 per cent; lymphoblasts, 4 
per cent. After two days without therapy he was given 80 mg. of ACTH intra- 
muscularly in divided doses of 20 mg. each every six hours. On the second 
day, bleeding ceased and he began eating well and playing again. By the ninth 
day of the second course of therapy, the patient developed a ‘‘moonface.’’ 
ACTH at a dosage level of 80 mg. was continued for ten days, after which it 
was reduced as follows: 40 mg. for one day; 30 mg. for five days; 20 mg. for 
one day; 15 mg. for three days; 12 mg. for eight days given in divided doses 
every six hours. By this time the blood values were: red blood cells, 5.12 mil- 
lion; white blood cells, 9,300; hemoglobin, 86 per cent; reticulocytes, 0.4 per 
cent, A smear of the peripheral blood showed: polymorphonuclear leucocytes, 
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71 per cent; band cells, 4 per cent; basophils, 1 per cent; eosinophils, 3 per cent; 
lymphocytes, 21 per cent. Microscopic examination of the bone marrow showed 
a change toward the normal but there were many collections of abnormal white 
blood cell elements. While the ACTH failed to prevent the death of the 
patient, it appeared to alleviate the discomfort associated with the disease for 
a period of ten months. 


Thrombocytopenic Purpura.—Because of a recent report of the bene- 
ficial effeet of ACTH in producing a remission of the clinical and hematological 
symptoms associated with thrombocytopenic purpura,” ACTH was administered 
to one patient (Case 16) with this disease, and while there was some clinical 
improvement, the hematological findings remained essentially unchanged. 


Case 16.—Mrs. M. L., a 54-year-old white woman, was admitted to the 
Nutrition Clinic for the identification of a suspected blood dyscrasia. The chief 
complaint at the time of admission was a constant slow oozing of blood from 
the interdental papillae and gingival mucosae about the necks of the teeth 
which was controlled by packing pellets of absorbent cotton into the inter- 
dental spaces. 

Physical examination showed a well-developed, well-nourished white woman 
with eechymotie areas distributed over the arms, legs, and abdomen. The skin 
on the legs was pigmented. The tongue was deeply fissured, beefy red in color, 
but well papillated. Seattered bleeding points were present on the dorsum. 
The interdental papillae were swollen, engorged, bright red, retracted, and 
bled profusely when the cotton plugs were removed. The adjoining gingival 
mucosa was similarly involved (Fig. 4, A). The full complement of natural 
teeth was free from dental caries. The buccal and palatal mucosa contained 
many petechiae. 

Laboratory studies made at this time showed: red blood cells, 4.84 million; 
white blood cells, 11,350; hemoglobin, 80 per cent. The differential count was: 
polymorphonuclear leucocytes, 64; eosinophils, 1; basophils, 1; lymphocytes, 
30; monocytes, 4. The platelet count was 16,150, the bleeding time, 14 minutes, 
and the clotting time, 444 minutes.’ A diagnosis of thrombocytopenic purpura 
was made. The patient refused to consider a splenectomy. 

She was started on a daily oral dose of 500 mg. of ascorbic acid. Within 
ten days, the gingival bleeding decreased to the extent that she was able to 
diseard the cotton plugs. The redness and engorgement of the gingivae and 
lingual mucosa receded slowly during the first month (Fig. 4,B). The tendency 
to form ecchymotie areas declined appreciably. After six months on ascorbic 
acid therapy, the gingival lesions were reduced in extent to a line of erythema, 
about 2 mm. wide, about the necks of the teeth. The color of the lingual mucosa 
changed to the point where there were only scattered areas of redness on the 
dorsum. No change was observed in the extent or depth of the lingual fissuring. 
For the next four years, gingival bleeding was encountered only when ascorbic 
acid was withheld or when the dosage was lowered for three or more consecutive 
days. At no time throughout the period of ascorbic acid therapy did the platelet 
count rise above 88,200 nor did the bleeding time reach a level below twelve 
minutes, 
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After four years, ascorbic acid was withheld and the patient was given 
40 mg. of ACTH intramuscularly twice daily for thirteen days and three times 
daily for the next two days. Laboratory findings at the beginning of ACTH 
therapy were: red blood cells, 4.90 million; white blood cells, 14,300; hemo- 
globin, 82 per cent; reticulocytes, 2.8 per cent; differential: polymorphonuclear 
leucocytes, 79; lymphocytes, 14; monocytes, 7; platelets, 58,800; bleeding time, 
2114 minutes and clotting time, 5 minutes. 


Fig. 4.—A, Gingivae of patient with thrombocytopenic purpura (Case 16) prior to therapy; 
B, after one month on ascorbic acid; C, after injections of A H. 


Although there were no significant changes in the blood findings during 
the fifteen-day period of ACTH therapy, no gingival bleeding was observed 
and she could brush her teeth for the first time in more than five years without 
any bleeding. The erythematous collar around the necks of the teeth faded 


appreciably (Fig. 4, C). 





- 
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Twenty days after the ACTH injections were discontinued (during which 
time she did not receive any ascorbie acid), the gingivae began to bleed and 
the patient had to resort again to packing the interdental spaces with cotton 
plugs. ACTH therapy was then reinstituted; she was given 40 mg. twice daily 
by intramuscular injection for nine days and 40 mg. once daily for the next 
three days. On the third day of therapy, the spontaneous oozing of blood from 
the gingivae ceased and by the sixth day she could brush her teeth without any 
gingival bleeding. During the remainder of this course of treatment, the 
gingival swelling and erythema subsided, the tissues again taking on the appear- 
ance shown in Fig. 4, C. In this period of time, there was some decrease in 
coagulation time, but essentially no change in the bleeding time or platelet 
count. In the ninety-six days since the second course of ACTH was discon- 
tinued, the patient has been able to brush her teeth daily with but very slight 
bleeding of the gingivae. There has been a notable diminution in the number 
of purpurie lesions on the skin. The patient stated that since receiving the 
ACTH, ‘‘I’ve felt better than I have in years.”’ 


Hormonal Desquamative Gingivitis—One of the two patients (Case 17) 
with desquamative gingivitis associated with endocrine imbalance was treated 
with cortisone and the other (Case 18) with ACTH. In each instance, there 
was a temporary remission in the gingival lesions similar to that following the 
administration of estradiol benzoate. Case 17 is described in detail. 


Case 17.—M. B., a 54-year-old white woman, was admitted to the Nu- 
trition Clinie with a gingivitis of six years’ duration. Physical examination 
showed a poorly nourished, hunched, apprehensive woman who appeared to 
be senile and chronically ill. She had a full complement of natural teeth which 
were heavily stained and covered with extensive accretions of caleulus. The 
interdental papillae were slick, blunt, bright red, denuded, engorged, and bled 
readily in response to slight pressure. The adjacent gingival mucosa was 
similarly involved. Around the necks of the teeth there was an extensive 
exudate and deep periodontal pockets. Fetor oris was pronounced. A vaginal 
examination showed that the mucosa was dry and atrophic. There were pur- 
purie lesions about the meatus of the urethra and in the mucosa of the vulva 
and proximal vagina. The lesions extended for a distance of approximately 
three centimeters into the vagina and involved the entire circumference. 

Because of the clinical findings and since her history revealed that the 
development of the gingival and vaginal lesions coincided with the period of 
menopausal changes, she was given 10,000 rat units of estradiol benzoate by 
intramuscular injection each day for a period of eleven days. The engorge- 
ment and hyperemia began to recede on the fifth day and epithelization of the 
gingivae was observed on the ninth day. The hemorrhagic areas in the vagina 
subsided, the vaginal mucosa became moist, and a secretion appeared at the 
introitus. 

The gingival symptoms reappeared three weeks after estradiol benzoate 
therapy was discontinued and persisted with little variation in severity. Nine 
months later she was given 200 mg. of cortisone daily by intramuscular injection 
for three days. The engorgement and redness of the gingival lesions, which 
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at the beginning of therapy had been similar to that previously described, began 
to recede on the second day. By the fifth day the gingivae appeared normal 
in tone and color except for one small isolated area in the region of the upper 
left cuspid. The beneficial effect was temporary, a relapse beginning within 
two weeks after therapy was discontinued. 


Oral Leucoplakia.—The administration of cortisone to one patient (Case 
19) with severe oral leucoplakia which had been refractory to all other treat- 
ment failed to produce any change in the extent and severity of the lesions. 


Case 19.—Mrs. E. T., a 32-year-old white woman, was first seen in the 
Nutrition Clinie with the chief complaint of itching and ‘‘breaking out’’ in 
the mouth, vagina, and rectum of two and one-half years’ duration. During 
the succeeding two years she was treated with various vitamins, smallpox vac- 
cine, antibiotics, x-rays, salves, and ointments without any relief. Eight years 
previously she had undergone an appendectomy and a right ovariectomy. A 
vulvectomy was performed three months prior to the present study. 

Just prior to cortisone therapy, physical examination showed a well-de- 
veloped, well-nourished white woman who was nervous and apprehensive. The 
oral and lingual mucosae were thickened and raised into discontinuous plaques. 
Seattered areas of ulceration were present in some of the plaques. Isolated 
plaques were noted in the buccal mucosa. She stated that during her menstrual 
periods, crops of vesicles developed throughout the oral cavity and receded 
after menstruation ceased. Examination of a biopsy specimen from the palatal 
mucosa confirmed the diagnosis of leucoplakia. One hundred milligrams of 
cortisone were administered intramuscularly each day for eleven days. There 
was essentially no change in the nature or extent of the oral lesions during this 
time and since the patient began to menstruate, therapy was discontinued. 


Sjogren’s Syndrome.—This syndrome is characterized by dryness of the 
mucous membranes resulting from deficient glandular secretion which most 
commonly involves the salivary and lacrimal glands and is almost always asso- 
ciated with arthritis. In the two instances (Cases 20 and 21) in which cortisone 
was administered to patients with xerostomia associated with Sjégren’s syn- 
drome, there was no change in the rate of flow of saliva. The following case 
history is representative of the two patients treated. 


Case 20.—Mrs. G. R., a 65-year-old white woman, was admitted to the 
Nutrition Clinie with a chief complaint of extreme dryness of the mouth and 
eyes and stiffness and pain in the left shoulder joint of three years’ duration. 
She attributed this condition to ‘‘extreme nervousness.”’ 

Physical examination showed a well-developed, well-nourished white woman. 
Except for scattered areas covered with a thin layer of ropy mucuslike slime, 
the oral mucosae and conjunctivae were dry and irritated. The tongue was 
fissured and atrophic at the tip and margins. The tongue and inner surface 
of the lips burned and the patient stated that she had a metallic taste in her 
mouth. She complained of pain in the left shoulder joint. X-rays of the 
salivary glands failed to show any sialoliths. No saliva could be expressed 
from the parotid duct by manipulation. 
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Over a period of three years she was treated with vitamin A, ammonium 
chloride, pilocarpine, and taste bud stimulants without any significant increase 
in the rates of flow of saliva or of tears. One hundred fifty milligrams of 
cortisone acetate were administered daily by intramuscular injection for a 
period of seven days. The rate of flow of saliva just prior to therapy was 0.2 
c.c. in ten: minutes when a paraffin block was used as a secretory stimulant. 
The rate of flow from the lacrimal glands as measured by the Schirmer* method 
was 0.1 mm. in 5 minutes. On the last day of therapy, the rates were essen- 
tially unehanged: the saliva flow was 0.3 ¢.c. in 10 minutes and the lacrimal 
flow was 0.1 mm. in five minutes. The patient reported that the aching in the 
left shoulder had completely disappeared. While on cortisone therapy, her 
weight increased from 137 to 146 pounds, and two days after therapy was 
discontinued she developed pitting edema of both legs and swelling of the face 
which persisted for one week. 


Summary and Conclusions 

Pituitary adrenocorticotropic hormone (ACTH) and synthetic cortisone 
have been administered to twenty-one selected patients with nine different 
diseases characterized by lesions involving the face and oral cavity. These 
diseases are of particular interest to dentists and physicians because of their 
local and systemic manifestations and their ill-defined etiology. Each case 
was an acute medicodental problem since the oral and facial lesions had been 
either partially or completely refractory to all other treatment. 

The results demonstrate that certain hitherto resistant pathologie condi- 
tions involving the face and mouth can be ameliorated by treatment with ACTH 
or cortisone. In three patients with acute rheumatoid arthritis, the pain and 
swelling of the temporomandibular joints disappeared temporarily and freedom 
of movement was restored. In four patients with stomatitis and dermatitis 
attributable to allergic disorders, the oral and facial lesions healed. In two 
patients with chronie psoriasis there was a gratifying decrease in the severity 
and extent of the facial lesions. In two patients with disseminated lupus ery- 
thematosus, extensive oral and facial lesions decreased noticeably. In three 
out of four patients with acute lymphatie leucemia, the severity of the oral 
lesions decreased following injections of ACTH. In one patient with throm- 
hoeytopenic purpura, the tone and color of the gingivae improved. In two 
patients with hormonal desquamative gingivitis there was a remission of the 
gingivitis. No beneficial response to therapy was obtained in one patient with 
extensive leucoplakia of the oral mucosa and in two patients with xerostomia 
associated with Sjégren’s syndrome. 

It must be emphasized that in none of the instances in which a favorable 
response was obtained could ACTH and cortisone be regarded as curative. The 
fairly prompt reappearance of the symptoms or their recurrence at varying 
intervals suggests that although ACTH and cortisone exerted a detectable 
influence on the pathologic physiology, they did not fully remove the underlying 
etiological factor in any of these cases. These studies demonstrate, however, 
that ACTH and cortisone are valuable research tools in the field of dental 
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medicine. When given to properly selected patients under suitable conditions, 
a most gratifying, even if temporary, amelioration of the esthetically and 
physically detrimental features of certain diseases hitherto refractory to 
treatment may be obtained. 
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ANGIONEUROTIC EDEMA OF THE LIP 





A Case Report 





W. Harry Arcuer, B.S., D.D.S., M.S.,* PirtspurGH, Pa. 





HE patient, Mrs. W. D., aged 25, came to the clinic complaining of recurrent 

painless swelling of the upper lip. This transient edema was confined solely 
to the upper lip and generally lasted from twenty-four to thirty-six hours. She 
could not relate the swelling to any particular foods. However, she stated that 
when she was ‘‘nervous or upset’’ she frequently had this swelling. 

Examination of the lip revealed a markedly thickened and lengthened upper 
lip which was tense and elastic but normal in color both in the skin and the 
mucous membrane. Oral hygiene was good; the teeth were in a good state of 
repair; the oral tissues were normal. Oral radiographs and electric vitality 
tests of the maxillary anterior teeth were negative. 





Fig. 1.—Angioneurotic edema of the lip. Mrs. W. D. 


A diagnosis of angioneurotic edema was made. The patient was referred 
to the allergy clinic. Here the diagnosis was concurred in. Sensitivity tests. 
were essentially normal. 

Etiology.—Three possibilities have been accepted : 

1. Heredity. 

2. Food allergy. 


>» 


3. Psychologie difficulties. 

MacKenziet suggests that “urticaria and angioneurotic edema are de- 
pendent on the same mechanism; that in the former the superficial vessels of 
the skin are affected, and in the latter, the deeper vessels. 

*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 

+MacKenzie: Angioneurotic Edema, in Cecil’s Textbook of Medicine, Philadelphia, 1951, 
W. B. Saunders Company, pp. 477-479. 
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‘‘The mechanism which produces both these cutaneous reactions seems to 
consist in vasodilation and transudation: the vasodilator substance is prob- 
ably histamine—free or in loose combination, or a histamine-like substance.” 

Since the advent of penicillin, eases of angioneurotic edema and urticaria 
are frequently seen. 


Treatment.—In general, treatment is very unsatisfactory. If a specific 
allergy is found to be responsible it is eliminated. Tracheotomy may be re- 
quired for edema of the larynx in the hereditary form. Symptomatic relief 
may be obtained by the oral administration of antihistamine drugs. 








Anesthesiology 





THE INTRAVENOUS USE OF NEMBUTAL-PENTOTHAL SODIUM 
COMBINATION WITH NITROUS OXIDE AND OXYGEN 
FOR DENTAL ANESTHESIA* 


Harry J. Fievp, D.D.S.,** anp ALFRED A. ACKERMAN, A.B., B.Sc., D.D.S.,*** 
Newark, N. J. 


HE use of intravenous Nembutal Sodium and Pentothal Sodium along 

with nitrous oxide and oxygen as an anesthetic combination for oral surgical 
procedures is the subject of this paper. This report is based on our experience 
over a twelve-month period during which time we administered in our office 
2,000 such combination anesthesias. With but a single exception (a 5-year-old 
child) the patients ranged in age from 13 to 80. While there is no real contra- 
indication for its use in children, we did not include them in this series. Beyond 
this exclusion, it would be fair to say that these patients represented a typical 
cross section of the people seen in a large industrial city and its suburbs. In 
all cases where we would normally advise nitrous oxide and oxygen alone or 
with synergists, we substituted the anesthetic combination. In addition, in 
many-eases where we formerly used local anesthesia (impactions, cysts, ete.) we 
also used the intravenous-inhalation combination. Various combinations of the 
drugs were employed. The overwhelming majority (more than 80 per cent) 
were Nembutal-Pentothal-nitrous oxide and oxygen anesthesias. 


Early History 


For the benefit of those oral surgeons who are still quite skeptical about 
intravenous anesthesia for office use, we thought it might be beneficial to review 
our own early hesitations and doubts. 

For many years, we were confirmed and staunch upholders of nitrous oxide 
and oxygen as the best, the safest, and the only general anesthetic for office use. 
With the aid of suitable synergists (ether, Vinethene, ethyl chloride, ete.) a 
wide variety of patients could be handled under almost all conditions with great 
safety. Our own record of more than 75,000 administrations in thirty years 
without a single fatality was one of which we were and still are quite proud. 
For a long time following the introduction of intravenous anesthesia we stub- 
bornly clung to our conviction that attempting to improve on nitrous oxide and 
oxygen was like gilding the lily. 

During the war intravenous Penthothal was widely used. However, reports 
on the high mortality rates (1 in 500) were heard. It was when the war ended 

: omracese presented before the Annual Clinic Day of the Newark Beth Israel Hospital, 
March 14, 1951, and the Newark Academy of Medicine, May 24, 1951. 


**Consulting Oral Surgeon, Newark Beth Israel Hospital. 
***Chief of Oral Surgery Service, Newark Beth Israel Hospital. 
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and our medical anesthetists* began to return to the hospital that we received 
at last firsthand reports. All were uniformly enthusiastic about intravenous 
Pentothal. They blamed the high mortality rate on administrations given by 
inadequately trained men. These medical men, however, were almost all opposed 
to the use of an intravenous drug in the office. They spoke of its occasional 
prolonged action, of its ‘‘irrecallability,’? and most of all they spoke of the 
dreaded laryngospasm. This severe spasm of the larynx remains to this day 
the worst hobgoblin in intravenous anesthesia. We shall discuss it at much 
greater length later in this paper. 

The result of these discussions was, of course, to confirm us in our an- 
tagonism to this new agent. We did, however, begin to use it for hospital cases 
and could not help but notice its ease of administration, its rapid effect, its 
peaceful anesthesia. For the next several years our position was ‘‘fine for the 
hospital but unsuited for office use.’’ 


First Experiment With Intravenous Nembutal 


Notwithstanding our smug rejection of the intravenous drugs, we were 
daily confronted with the patent inadequacies of nitrous oxide and oxygen, 
alone or with synergists. In a sizable minority of our cases we observed one or 
more of the following disturbances: (1) wild excitement; (2) ‘nightmarish 
dreams; (3) hysterical laughter or crying or both; (4) nausea or persistent 
retching; (5) cyanosis. All these effects arose from the lack of potency of 
nitrous oxide as an anesthetic agent. The patient simply cannot be put below 
the first plane of the third stage without producing anoxia. It was to overcome 
those defects in nitrous oxide anesthesia that we were finally persuaded to try 
intravenous drugs. 

Because for many years we had used Nembutal as a premedicating agent, 
we decided we would try it intravenously. We knew that intravenous Nembutal 
had been used by veterinarians for many years for animal surgery. From 
veterinarian friends we had learned that their experience had been habitually 
good. We began an experimental series of cases at the outpatient dental clinic 
at the Newark Beth Israel Hospital in November, 1949. In this short series of 
cases we injected from 50 to 150 mg. of Nembutal before starting our nitrous 
oxide and oxygen administration. To our knowledge this was the first time 
intravenous Nembutal had been so used in oral surgery. The experiment was 
highly successful and culminated in a clinic given by the Staff before the mem- 
bers of several county societies. The general feeling was that this was indeed a 
useful and valuable addition to our anesthetic technique. Patients were managed 
with a high percentage of oxygen. They had no dreams. The awakening was 
peaceful and postoperative morbidity negligible. 


Intravenous Pentothal 


At about this time one of us enrolled in a postgraduate course in anes- 
thesiology at the George Washington Medical School in Washington, D. C. 





*I want to take this opportunity to express my deep gratitude to Benjamin Jacobs, M.D., 
anesthesiologist at Newark Beth Israel Hospital, for his continuous help and advice. 
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Leading anesthetists from America and Europe were there as teachers to impart 
their latest knowledge to all of us gathered from all parts of the country. An 
entire afternoon was devoted to the subject of intravenous Pentothal, its pros 
and cons. Dr. Harold Krogh, of Washington, was the only dental man on the 
list of instructors. He read a paper which was short and informative. At his 
invitation I spent the entire next day at his office. 

During the course of this momentous day, I observed the good and capable 
Dr. Krogh handle twenty patients under intravenous Pentothal alone. He 
operated upon a wide variety of patients ranging from the simple extraction 
ease to the difficult type 3 impaction. I was tremendously impressed. The 
anesthesias were beautiful to behold. In each case the patient was completely 
relaxed, the respiration was normal, the color, excellent. At no time was there 
any suggestion of a spasm. It was obvious to me, at last, that this agent in the 
hands of a man really trained and skilled in its use was vastly superior to 
nitrous oxide and oxygen. All these patients were quickly ambulatory and left 
the office within one hour following the administration. I spoke to many of 
them and they were enthusiastic. Many had had earlier experiences with 
nitrous oxide and reported that this new method was much supericr. (Later in 
our own practice we were to find this fact repeatedly confirmed.) What was most 
impressive was the complete absence of nausea, struggling, dreams. I knew for 
a certainty that the identical list of patients handled in our office under nitrous 
oxide and oxygen would not have been entirely free of these symptoms. 

Naturally I returned from Washington a determined convert to intra- 
venous agents. After 2,000 cases in which the intravenous barbiturates were 
used in combination with nitrous oxide and oxygen, we are both convinced that 
they are indeed the greatest gift to dental surgery since the introduction of 
nitrous oxide. Our own contribution to this new field has been the study of 
the effect of the two intravenous barbiturates used in combination. On the basis 
of our work we are satisfied that for many of the more involved types of oral 
surgical cases this combination of Nembutal and Pentothal with nitrous oxide 
and oxygen is superior to either drug used alone with nitrous oxide and oxygen. 

We shall not attempt to go into the mechanics of the intravenous setup, 
the preparation of the drug, the types of syringe and needle, and all the other 
details of administration which have been well illustrated and explained by 
others. We do want to mention, however, that Nembutal and Pentothal are 
entirely compatible and ean be freely mixed in one syringe. There is no danger 
of precipitation. Our advice about the mechanical setup is ‘‘keep it as simple 
as possible.’’ 

Balanced Anesthesia* 

Underlying our entire concept of anesthesia is the idea of ‘‘balanced 
anesthesia.’’ We are convinced that only a combination of agents can produce 
the best type of anesthesia in a wide variety of patients. This balanced anes- 
thesia may be described as one in which induction is swift, excitement stage is 


*This designation to the best of our knowledge was originally used by Dr. Lundy of the 
Mayo Clinic. 
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absent, and maintenance simple. The patient for our purpose is quickly brought 
between the first and second planes of the third stage of surgical anesthesia. 
He must be thoroughly relaxed, peacefully unconscious, and without a sugges- 
tion of cyanosis. The minimum oxygen level at all times is 15 per cent. While 
there are individuals who can be brought to this balanced level with but a single 
agent, we believe that most patients presenting to the oral surgeon cannot. 

The essential elements of the combination producing our concept of 
balanced anesthesia are: 


. Nembutal 
. Pentothal } Intravenous 


3. Nitrous oxide ; 
4. Oxygen \ Inhalation 

Nembutal is a barbiturate of medium duration of action. It is anti- 
spasmodie and quickly produces sleep. It is not a true anesthetic agent unless 
used in large doses, at which point its margin of safety is sharply reduced. Pen- 
tothal, on the other hand, produces true anesthesia. It is quick acting but is 
not considered a potent agent by the medical anesthetist, since large quantities 
are needed to produce the muscular relaxation needed in general surgery. Many 
patients can absorb large quantities of Pentothal without ill effect. The two 
drugs in combination seem to complement each other. The Nembutal prolongs 
the anesthesia and seems to reduce the amount of Pentothal needed. The com- 
bination is particularly advantageous when used for prolonged oral surgical 
procedures. 

We should like to stress at this point that the quantitative phase of the 
combination is not and cannot be mechanical. Even the amount of oxygen will 
vary widely since 15 per cent is merely a minimum figure. We often use 50 per 
eent oxygen and not too rarely 75 or 100 per cent oxygen is required. Experi- 
ence and judgment are tle two most important factors in estimating the amounts 
of each element in the combination. 

As with all other drugs, the reaction to Nembutal and Pentothal varies 
widely from the highly susceptible to the highly resistant. The basal metabolic 
rate plays a large role in determining one’s susceptibility. Other factors of 
lesser importance are weight, blood pressure, smoking and drinking habits, and 
occupation. The basal metabolic rate is highest in the young patient, level in the 
middle-aged, and declining in the older patient. Using all these facts along with 
our past experience and judgment, we arrive at an estimated dose of the intra- 
venous drugs. This dose will vary from 150 to 750 mg. The maximum dose of 
Nembutal used in the combination is 200 mg. An ‘‘average’’ combination dose 
will be 4 ¢.c. of Nembutal (100 mg.) and 6 ¢.c. of Pentothal (150 mg.). 

The rate of injection is a subject worthy of some mention. The company 
which markets the drug stresses the necessity for slow administration. The 
danger of propelling a large quantity of the drug to the brain all at once and 
producing a severe depression of the respiratory center is sharply pointed out 
in the company’s literature. As a result (particularly during the early days) 








NEMBUTAL-PENTOTHAL SODIUM COMBINATION WITH NITROUS OXIDE AND OXYGEN 47 


one tends to: become overly cautious. It is our belief that most of the dis- 
turbances which oceur during induction arise from the too slow administration 
of the drug. In our first few hundred cases we had several instances of excite- 
ment, several of nausea, many apneas, and several partial spasms. We now be- 
lieve many of these were avoidable. 

Our technique today is as follows: the first 150 mg. of the estimated dose 
of the combined barbiturates are injected at once. After a five- to ten-second 
pause another 100 mg. are added. The remainder of the dose is delivered at 
five-second intervals until it all has been injected. During induction we talk 
to the patient in a soft, reassuring voice. A jocular gay tone is often relaxing. 
A frequent and characteristic indication of the onset of anesthesia is the deep, 
uninhibited yawn. After the yawn we generally add an additional 2 ¢.c. Ina 
few seconds the typical symptoms of first plane anesthesia are apparent, i.e., 
the corneal reflex is gone and the mandible is relaxed and loose. The needle is 
now removed from the vein and pressure applied with a small piece of gauze 
over the site of injection. The nasal inhaler is applied and the flow of nitrous 
oxide and oxygen begun. The patient is entirely unaware of the administration 
of the gas. The rubber mouth prop is then inserted and the throat pack placed. 
The patient is soon ready for surgery. 

Anesthesia is maintained with nitrous oxide and oxygen in proper propor- 
tions. Usually early in the anesthesia 20 to 25 per cent of oxygen is best. As 
the patient continues under anesthesia the oxygen percentage is increased. After 
five or eight minutes a 50 per cent level is usually satisfactory. Here, too, train- 
ing and experience will be found the best aides. (One of the most gratifying 
features of balanced anesthesia is that the patient never ‘‘suddenly’’ awakens 
because one has increased the oxygen 5 per cent or reduced the pressure 5 mm.) 

It takes considerable time and experience to become expert at determining 
the size and proportion of the intravenous dose. The resistance to the drug and 
the length of the contemplated surgery are important elements. The over- 
whelming majority of cases will be satisfactorily managed with doses varying 
from 250 to 500. mg. Our.maximum dose which we never exceed in the office is 
1 gram (200 mg. Nembutal plus 800 mg. Pentothal). 

If the intravenous dose has been inadequate, it will sometimes be necessary 
to reduce the oxygen to 15 per cent for a few respirations. Here the value of 
our old agents plays a vital role in the combination. The patient is drowsy or 
even asleep but is still responsive to painful stimuli. In this condition he is most 
susceptible to nitrous oxide and oxygen and ean be quickly brought to surgical 
anesthesia. In these situations we are using the barbiturates as synergists and 
nitrous oxide as the anesthetic agent. We might mention in passing that there 
is no finer synergist than the combination of Nembutal and Pentothal. 

If the intravenous dose has been high, the patient will be deep in surgical 
anesthesia and can be supported with 100 per cent oxygen throughout the 
operative procedure. The objection to this high dosage is that the patient may 
remain drowsy for some time. It is surprising how accurately one can learn to 
estimate dosage so that overdosage or underdosage occurs in only a small per- 


centage of all cases. 
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We turn now to the matter of laryngospasm. Wherever intravenous Pen- 
tothal is discussed this question inevitably arises. An entire afternoon was 
devoted in Washington to this subject. Here were gathered some of the leading 
anesthetists in the world today from England, Denmark, Wales, and our own 
country. From notes taken at that meeting several noteworthy facts are worth 
repeating. In the first place, all were agreed the intravenous Pentothal does 
not sensitize the larynx (a belief still commonly held) but rather does not 
desensitize it as other anesthetic agents do. In the second place, the spasm 
does not arise spontaneously but is definitely initiated by an irritating substance 
in the larynx (usually thick mucus). Third, spasm occurs early in the induction 
period. It was widely observed that many of these spasms were partial and 
could readily be overcome by clearing all mucus from the larynx and forcing 
oxygen under pressure. The complete, severe spasm was comparatively rare but 
quite disturbing when it did occur (strangely enough none of the men present 
reported any mortality directly due to spasm). In our series of cases we have 
thus far seen nothing resembling such a complete spasm. We have had seven 
partial spasms which were quickly overcome by aspirating the larynx and foreing 
oxygen. We have had a number of apneas which were self-terminating in fifteen 
to thirty seconds. 

There is another and more practical reason to which we attribute our spasm- 
free experience. According to the experts at Washington, the best position for 
the induction and maintenance of any anesthesia is the upright one. It is our 
conviction that this normal position of the patient in the dental chair, which 
prevents the ingress of mucus and saliva into the larynx, eliminates the primary 
cause of spasm. In addition, the force of gravity aids in the normal excursions 
of the diaphragm and tends to maintain normal respiration. Taken together, 
these factors tend to reduce to the vanishing point the incidence of the dreaded 
laryngospasm. 

Nevertheless we feel it is incumbent upon any man who decides to use the 
intravenous barbiturates to know exactly what to do if a spasm should oceur. 
In addition to a knowledge of the recommended drugs to be used, one should be 
trained in the use of the laryngoscope and the technique of endotracheal intuba- 
tion. 

In reviewing this series of cases we realize that our greatest source of satis- 
faction came from the handling of the difficult nitrous oxide cases. No longer 
do we fear the 250 pound longshoreman who is tensed with fear, or the young 
powerful athlete up all night with a toothache, or the hyperthyroid or the hyper- 
tensive or neurotic, or any of the other long list of patients who respond so 
poorly to nitrous oxide and oxygen anesthesia. Without exception these patients 
can be managed without undue strain on either the patient or the operator. To 
old line nitrous oxide men this will come as a revelation as indeed it is. Even 
the large majority of these patients who respond well to nitrous oxide, and 
indeed swear by it, are quickly convinced of the superiority of this new agent. 
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| Statistics 
Postoperative morbidity figures were as follows: 


23 cases of nausea 

12 cases of wildness 

118 cases of postoperative headache 

54 cases were sensitive to barbiturates and were drowsy 
for two to three hours following administration 


Our elassification of anesthesias produced : 


Excellent 75 per cent 
Good 20 per cent 
Fair 4 per cent 
Poor 1 per cent 
Contraindications 


There are practically no contraindications in the ambulant patient. We 
have given this anesthetic to a large number of known ecardiae patients with no 
ill effect. (In faet we are coming to believe that it is the best anesthetic agent 
for eardiae patients.) It is supposed to be contraindicated for asthmatic pa- 
tients. We have given it to one asthmatic patient (who concealed her condition ) 
with no ill effect. In fact, she asserted afterward that it was the only agent 
which had not affected her adversely. Allergic patients are said to be undesirable. 
We have not found them so. People with acute head colds are said to be poor 
risks, but we have not found them to be adversely affected. The anesthetic is 
said to be contraindicated in the presence of deep neck infection of dental origin. 
We have thus far respected this taboo but rather doubt that it is based on sound 
premises. We do not use it in the presence of ankylosis or other condition which 
does not permit normal opening of the mouth. According to the pharmacologists, 
the barbiturates are broken down in the liver and perhaps the kidneys. They 
therefore consider their use contraindicated in the presence of renal or hepatic 
disease. In the small doses used for exodontiec procedures it is unlikely that 
any serious damage would result. In this series of cases we did not encounter 
any known eases of liver dysfunction and only two cases of kidney ailments. 

The question of slow postoperative recovery is often raised in connection 
with intravenous anesthesia. It is undoubtedly true that nitrous oxide is thrown 
off much more quickly than the intravenous barbiturates. Many intravenous 
patients must be wheeled from the chair to the rest room. Our average time for 
complete recovery from the balanced anesthesias has been forty-five minutes. 
Adequate rest room facilities are essential. There is, however, a decided ad- 
vantage to having the patient awaken in the rest room and find the surgery 
completed. Most patients are completely and delightfully surprised. The 
incidence of euphoria is high. While many nitrous oxide patients express their 
delight with the experience of nitrous oxide anesthesia, nearly three times as 
many are extravagant in their praise of balanced anesthesia. In the entire series 
only two patients stated that they preferred nitrous oxide anesthesia to the 
combination. All patients were questioned when they returned for postoperative 
treatment and the complaints were negligible. The overwhelming majority re- 
ported they were completely normal in a few hours. We do not permit the 
patient to drive an automobile until the next day. 
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Before our concluding remarks and summary, we should like to mention 
two situations which have always been anesthetic problems. We refer to the 
inactive tuberculosis case and the epileptic. We have used our intravenous 
combination for one case of each. The case of the epileptic was a 5-year-old 
child. For a year this child had been given 514 gr. of phenobarbital daily. He 
responded beautifully to the intravenous combination. For the healed tubercular 
patient the anesthesia is ideal too, since there is no danger of reactivating any 
healed lesion. 

Summary 


1. The use of a combination of intravenous Nembutal and Pentothal with 
nitrous oxide and oxygen in 2,000 cases is recorded. 

2. The intravenous drugs are used to bring the patient into the first plane 
of the third stage of anesthesia. Anesthesia is maintained thereafter with 
nitrous oxide and oxygen. 

3. Results are uniformly good on a wide variety of patients, with postopera- 
tive morbidity negligible. 

4. There are no contraindications other than possible renal or hépatie dis- 
eases. 
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‘“‘It is only when we know very little about a subject that we are quite 
sure; and with knowledge doubt arises and grows.’’—Goethe. 


ENTAL pathologists have for many years contributed greatly to our knowl- 

edge of the structural changes which accompany dental diseases. If, how- 
ever, we accept the dictum that pathology is that branch of biology which deals 
with the study of life under altered conditions, then we must acknowledge that 
this static appraisal of alterations of form is only one aspect of a subject which 
occupies a much broader realm. 

Pathology also seeks to understand the causes and mechanisms of disease 
and repair processes and the functional disturbances which may result. It is 
thus divisible into two main provinces, morphologic and physiologic. Both are 
inseparably related to clinical practice. The former attempts to answer the 
question ‘‘What?’’ and is important in diagnosis, while the latter attempts to 
answer the questions *‘Why?’’ and ‘‘How?’’ and is important in treatment. 
A proper integration of these two branches is the essential aim of the study of 
pathology and the basis of all clinical dentistry. 

In the study of the pathology of dental diseases the physiologic aspects 
have been only barely touched, and in attempting to wander in these rather en- 
traneing fields one immediately becomes aware of the wealth of knowledge 
which has yet to be gleaned from this virgin soil. Thus it is in a spirit of ad- 
venture that this paper is written ; much of the material in it is hypothetical and 
awaits the proof of scientific investigation. The justification for such a presen- 
tation is my attempt to clarify my own thoughts on some of the problems and, 
in so doing, to endeavor to point new pathways of knowledge along which 
research may be encouraged to proceed. 

Phylogenetically, embryologically, and physiologically the dentine and 
dental pulp are so closely related as to warrant consideration almost as different 
parts of one tissue. Both are composed of fibers and either cells or their 
processes; both contain tissue fluids but, whereas the fibers of the dentine en- 
mesh erystals of calcific matter, those of the pulp traverse only the viscous tissue 
fluid. Throughout life there is a slow but continuous transformation of the 
fibers of the peripheral pulp into calcified dentine. This transformation is 
thought to be induced by some activity of the odontoblast cells but the behavior 
and functions of these important cells remain as regrettable gaps in our present 
knowledge. 
om, the Department of Basic Sciences, School of Dentistry, University of Otago. 
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Although there is strong evidence that the pulp and dentine may be of 
ectodermal origin, the accepted opinion at the present time is that the odonto- 
blasts, together with the other pulp cells, are derivatives of mesenchymal tissue, 
and for the purposes of this discussion they will be considered as such. 

The dentine and the odontoblast fibrils within it are constantly subjected 
to a variety of stimuli transmitted to them by the enamel, and it therefore 
behooves us to examine the nature of these stimuli and the manner in which 
these tissues may respond to them. 

A stimulus is a change in environment occurring at a rate sufficient to 
excite living protoplasm, and its effectiveness is determined by the rate at which 
the change oceurs and the degree of excitability of the protoplasm of the cells 
involved. Thus for every stimulus applied to a tissue there is a certain minimum 
required to excite protoplasm at a given rate of increase, and this is known as 
the minimum threshold of that tissue for the particular stimulus. There will 
also be a maximum threshold which, if exceeded, will result in the production 
of irreversible destructive changes. These thresholds, as they apply to the 
stimuli commonly received by dentine and dental pulp, have never been ade- 
quately studied. 

The actual response of the cells will depend not so much on the nature of 
the stimulus as upon the degree by which it exceeds the maximum or falls below 
the minimum thresholds. In general, ceteris paribus, a stimulus which falls 
below the minimum will result in inactivity of the cell, one which falls within 
the normal physiologic range will result in activation of normal function, and 
one which exceeds the maximum will result in destruction. However, the re- 
sponses of cells to stimuli are conditioned by a number of other factors. The 
influences of heredity, surrounding tissue fluids, vascular and nervous states, 
degree of specialization, energy, and metabolic requirements, and endocrine 
factors may all play a part in such responses. 

As far as we are aware in the present state of our knowledge the only means 
whereby stimuli may be transmitted from the exterior to the dental pulp is by 
way of the fibrils of the odontoblasts. We are concerned, therefore, in the 
present discussion with two main types of cells, the odontoblasts and their 
processes and the pulp cells and their fibers. The mode of life of these two 
groups of cells, however, differs considerably and as a consequence their mode 
of response to stimulation may logically be expected to differ accordingly. 

The odontoblasts and their processes are closely packed around the pe- 
riphery of the pulp and are surrounded by a minimal amount of tissue fluid. 
The pulp cells, on the other hand, because of the abundance of fibers and amount 
of tissue fluid, are relatively few per unit volume of pulp tissue. It therefore 
follows that the metabolic requirements of the odontoblast cells are much greater 
than are those of the more humble pulp eells. 

Moreover, the odontoblast cell with its fixed number of forty-eight chromo- 
somes is called upon to maintain life in a fibril proportionately very long in 
relation to the size of the cell itself. It follows that the amount of energy re- 
quired for maintenance of this process must be considerable and that that availa- 
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ble for expenditure in other directions must be limited within a narrow range. 
The pulp cells, on the other hand, are oceupied only with the maintenance of 
the tissue fluid and fibers around them. 

As dentine formation does not occur in the embryo in the absence of odonto- 
blast cells, it seems logical to postulate that this process is a physicochemical 
one mediated by these cells and that it is initiated by the liberation of substances 
from them. These substances, in turn, result in transformation of the pulp fibers 
in the immediate neighborhood into dentine. During the early stages of dentine 
formation this can be regarded as a normal growth process, but with completion 
of the tooth some other reason must be found for the continuation of dentine 
apposition. 

Although dentine formation continues throughout life even in the un- 
erupted tooth, it is significant that in functional teeth this apposition occurs at 
a greater rate in the crown than it does in the root and that in molar teeth it is 
greater on the roof and floor of the pulp chamber than it is on the lateral walls. 
It would not seem entirely unreasonable to assume that this difference is medi- 
ated by differences in functional stimuli received by the odontoblast cells in 
these varying locations. 

It is a well-accepted fact that cells in general respond to excitation by an 
increase in permeability. Bearing in mind the special peculiarities and meta- 
bolic requirements of the odontoblast cell, could it not be that normal functional 
stimuli, falling within a certain narrow optimal range, so excite these cells as 
to cause an inerease in the permeability of their plasma membranes and thus 
result in liberation of minute quantities of those substances necessary for 
dentine formation? 

If we aceept this hypothesis then we must also appreciate that the stimuli 
received by the dentine of the crown are totally different from those received by 
that of the root. With normal function the crown dentine is subjected to re- 
peated positive pressures and other stimuli which are transmitted to it by way 
of the enamel. The root dentine, on the other hand, is subjected by the same 
function to repeated negative pressures by way of tension on the cementum and 
periodontal fibers. 

These stimuli received by the fibrils of the odontoblasts of the crown may 
so increase the permeability of the plasma membrane of these cells that a slight 
excess of dentine initiating substance is liberated. Dentine formed in response 
to such stimuli should then be regarded as primary dentine and a form of adap- 
tive growth to meet normal functional demands. Any irregularity in the form 
of such dentine can usually be attributed to morphologic differences in the pulp 
chamber rather than to any abnormal cellular reactive state. 

By contrast, the reverse type of stimuli received by the odontoblasts of the 
root fails to activate these cells in the same manner. The result is inactivity 
and partial atrophy of the odontoblasts lining the root canals. These cells, 
failing to receive such stimulation, have no further interest in maintaining the 
dentine and consequently their dentinal apophyses atrophy first and become 
selerosed. The cell body also is concerned now only with the maintenance of 
the fibers and tissue fluid around it, and thus it shrinks to the size of a fibroblast 


whose function it now probably serves. 
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This theory would also help to explain the process of dentine sclerosis which 
occurs earliest and in most widespread fashion in the root dentine and only 
much later and more spasmodically in that of the crown. This phenomenon has 
been ascribed to a process of aging, but this explanation does not seem tenable 
when one recalls that, chronologically, the odontoblasts of the root are younger 
than those of the crown. It is therefore unlikely that they would be the first to 
age. Certainly the crowding of these cells which results from continued appo- 
sition of dentine may be a factor in this process, but it does not explain the 
great differences which exist at any given age between the amount of sclerosis in 
the root and that in the crown. The acceptance of such crowding as the sole 
eause of sclerosis also does not explain the marked difference in the shape of 
the odontoblast cells which line the root canal. 

So far we have considered only those changes which may result from stimuli 
which fall either within or below the optimal range. Supraliminal stimuli, 
which will shortly be discussed, produce actual irreversible destructive changes 
as they do with cells elsewhere in the body. The nature of such a stimulus is 
not of importance except in so far as it affects the threshold. For example the 
threshold for a pressure stimulus may be greater or less than that for a chemical 
one, but if either exceeds the maximum for that particular stimulus the effects 
will be the same and these will vary identically according to the extent each 
exceeds its maximum threshold. Such stimuli will produce destructive changes 
which, depending on their intensity, affeet portions of the cell, the whole cell, 
or the cell and its neighbors. 

We may divide these stimuli into four categories depending on the extent 
of destruction produced as determined by histologic examination. 

First Degree of Supraoptimal Stimulation.—If the intensity of the stimu- 
lus is only slightly above the optimal, only that portion of the cell closest to 
the point of stimulation will be affected. In such instances these parts of the 
odontoblast processes are so injured that normal metabolism is interfered with 
only in this localized area; fat droplets appear in the cytoplasm; this part of 
the fibril dies and becomes impregnated with calcium salts from the surround- 
ing tissue fluid. In this way the translucent zone of dentine so common beneath 
slow caries and other mild irritation is produced. 

The odontoblast cells attached to such fibrils are cut off from further ex- 
ternal stimulation and, undergoing a form of mild partial atrophy, decrease 
in size. Dentine formation in the neighborhood is thus partially inhibited. 


Second Degree of Supraoptimal Stimulation With a greater intensity of 
stimulation the permeability of the plasma membrane may be increased to such 
an extent that normal cellular metabolism is so interfered with that the cell is 
unable to maintain life in the fibril and at the same time survive itself. 

The cell therefore sheds its injured fibril and, in order to maintain a more 
equable relationship with the surrounding tissue fluid and to conserve its energy, 
shrinks in size and becomes more rounded in form. At the same time a plug 
of material is deposited at the point of severence of the fibril. The mechanism 
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of this process is unknown and, beyond the fact that it stains deeply with 
hematoxylin, nothing is known of its exact nature. Its presence on histologic 
examination, however, can always be regarded as a sign of injury of this degree. 

In this way all that dentine which has received this degree of stimulation 
becomes deprived of its source of nourishment and of its power to react to any 
further change in environment. It is thus in all respects dead tissue, an infarct 
in the dentine. 

Also, at the same time and due to the liberation of substances from the 
injured odontoblast cells, there is a rapid transformation of pulp fibers in the 
neighborhood into a form of dentine matrix. This early matrix contains no 
tubules unless some uninjured fibrils continue to live and remain attached to 
their parent cells. This matrix thus tends to accentuate the barrier between 
dead dentine and living pulp. 

By the use of radioisotopes it has been shown that this barrier is not com- 
plete but the exact significance of such findings is still a matter of conjecture. 
One would expect, however, that as the pulp is now cut off from the stimulated 
area, dentine formation would then cease. But from histologie examination 
we know that it continues for some time in this region. This is probably due 
to the fact that sufficient substances were liberated at the time of injury to 
induce dentine formation over a wide area at a much more rapid rate than 
normal, a fact which may also be responsible for the poorly calcified nature of 
such dentine matrix. When the effect of these inducing substances is dissipated, 
dentine formation ceases and does not recommence until such time as it is able 
to reeeive fresh stimulation. 

Following the initial matrix formation some odontoblasts are able to recover 
and regenerate fresh fibrils while others, more severely affected, die. It is this 
fact which is responsible for the irregular nature of the dentine which is formed 
following injury. Such dentine is often called by various names, of which the 
commonest is secondary dentine. In the following discussion this term will be 
used to denote only dentine-like substance which is formed in response to injury, 
but I feel that ‘‘reparative dentine’’ would be a much more suitable term. 

Whereas the irregular nature of some primary dentine may be attributed 
to morphologie differences in the pulp chamber, the similar nature of some forms 
of secondary dentine is always due to disruption of the normal close appositional 
relationship of the surviving odontoblasts by loss of their neighbors, to ex- 
cessively rapid matrix formation, and to an altered reactive state of these cells. 
It is observed that these surviving cells have lost their typical odontoblastic 
shape; the cell bodies are shrunken, there is an altered nucleocytoplasmie re- 
lationship, and the fibrils which they produce are small and irregular. These 
are all manifestations of an attempt by the injured cells to maintain their 
metabolism in altered surroundings, to conserve energy, and to build new fibrils 
in an endeavor to revive their normal function. 

Third Degree of Supraoptimal Stimulation.—If the degree of excessive 
stimulation is such that all the odontoblasts succumb, a somewhat similar 
sequence of events oceurs. The same plug of material is deposited in the affected 
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tubules and the dying odontoblasts still serve the body by liberating, in their 
process of disintegration, those substances which induce transformation of 
pulp fibers into dentine matrix. Such matrix of course contains no cell processes 
and is therefore atubular and called hyaline secondary dentine. Eventually 
this becomes partly calcified and it is, in reality, a form of calcified sear tissue. 

It is this ability of the pulp tissue to repair itself by sear formation that 
has given us so much hope for the possibility of success in pulp capping opera- 
tions. Theoretically, in a case of pulp exposure, where the surface of the pulp 
has been destroyed, if the stimulus necessary to induce matrix formation could 
be supplied one would logically expect such a repair process to take place. 
Recent experimental work has shown this to be possible. This brings us to 
the next most severe degree of stimulation. 


Fourth Degree of Supraoptimal Stimulation With this degree of stimu- 
lation not only are all the odontoblasts in the region destroyed, but also the pulp 
fibers and cells are so injured that their reparative ability is lost and no second- 
ary dentine can be formed. Such injury occurs following the use of toxic filling 
materials such as silicates, and with severe infections. 

A successful therapeutic measure to restore this ability has not yet been 
found; pulpotomy (or partial pulpectomy) is the nearest approach, but the 
success of this operation is so intimately dependent on a correct diagnosis and 
appraisal of existing preoperative states that its outcome is always doubtful. 

Correct diagnosis of such pulp damage is dependent on the ability to 
translate signs of altered function into the mental picture of the structural 
alterations which have taken place. At the present time we have very limited 
and unsatisfactory means of doing this, and to my knowledge the only endeavor 
which has been made in this direction is in the utilization of an apparent altered 
state of transmission of sensations by nerves. This has many obvious short- 
comings, and until we know more of the functions and physiologic behavior of 
the pulp in both health and disease, good diagnosis will be no more accurate or 
scientific than the tossing of a coin, and conservative pulp therapy will remain 
a ‘‘hit-and-miss’’ procedure. 

Although recent experimental work in this field has given us much en- 
couragement, the treatments advocated are still quite empirical and beg for 
further investigation. We do not yet know the nature of the inducing sub- 
stances, if any, which have been advocated. It may merely be that the sub- 
stances used are really quite inert and only sustain the tissue fluids in a state 
favorable for repair to take place, thus invoking again the old claim of Ambroise 
Paré: ‘‘I dressed him; Ged healed him.’’ Furthermore, in actual practice as 
distinct from experimental work, we are usually confronted with a pulp in a 
much more disturbed state due to the presence of infection and inflammation. 
These aspects of conservative pulp therapy are still fertile grounds for study. 

One very important fact that has emerged from the recent work on pulp 
healing is that, following complete removal of odontoblasts from an area of 
pulp and subsequent to the repair processes mentioned, new odontoblasts make 
their appearance, line the scar tissue, and tubular dentine is again formed. 
Where do these odontoblasts come from? 
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As far as we are aware odontoblasts belong to the class of cells known as 
postmitoties, that is, they are highly specialized cells whose life is limited and 
whose ability to reproduce their own kind is lost. Whether or not they are fixed 
or reverting postmitotics has never been adequately determined. The pulp 
cells, on the other hand, are intermitotie cells capable of reproducing not only 
their own kind, but also, under the proper stimulus, more highly specialized 
types. This ability on the part of pulp cells is highly important in the successful 
outeome of conservative pulp operations. 

It is generally accepted that the mechanism of tissue repair is the same as 
that whereby these tissues were first formed in the embryo. In the embryonic 
development of dentine and pulp we have believed the presence of enamel 
epithelium to be a necessary prerequisite for the differentiation of odontoblasts 
from the primitive mesenchyme of the dental papilla. However, in the present 
instance, odontoblasts apparently form in the absence of such an organizing 
tissue. Is it possible that the initial organizing factor is transmitted from the 
enamel epithelium to many other pulp cells at the same time, so that when these 
are later actuated by some other stimulus of the proper nature their transfor- 
mation into ‘the morphologic form of true odontoblasts is thereby accomplished ? 

Although these repair processes have come to be accepted as the usual 
reactions of pulp and dentine to injury, we do not yet know what effects they 
have on the normal functioning and future life of these tissues. It is, of course, 
true that Nature, confronted with danger approaching the main life stream of 
the tooth, uses these mechanisms as a reparative process and there is no doubt 
that the result is partly protective. This protective effect is, however, purely 
fortuitous and the result of physicochemical changes only. It is a mistake to 
adopt the teleological view that sclerotic and secondary dentine are formed with 
actual conscious desire to protect, and we should endeavor to see what other 
effects may follow their formation. 

Formation of secondary dentine means that the related primary tissue has 
been deprived of its nutritive supply and thus of its vitality, and also that the 
pulp beneath it has been deprived of the functional or other stimuli which are 
mediated only through living normal dentine. Teeth so affected are more brittle 
and less able to withstand normal stresses; dead tracts of dentine favor more 
rapid progression of disease, and the underlying pulp, lacking normal stimula- 
tion, may be more prone to premature degenerative and atrophic changes. 

In endeavoring to repair the ravages of disease Nature resorts to the lesser 
of the two evils, but surely this does not entitle us to carry out our therapeutic 
measures in such a way that further injury and scarring results, unless such a 
procedure is absolutely essential to the maintenance of life in the tooth. The 
contention that the use of irritant restorative materials is not only justifiable 
but also desirable in order to encourage the formation of secondary dentine, 
sear tissue, is devoid of any scientific foundation and is built upon a false 
appreciation of the mechanisms and nature of the processes involved. 

On the contrary our endeavor should be to restore lost tissue by methods 
and materials which do not further injure these delicate structures or disturb 
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their function again. Such an ideal is not impossible, and recent research with 
various filling and other materials shows that we are on the right road if we do 
not become blinded by false assumptions. 

The entire question of the mechanisms of disease and repair processes as 
they occur in the dentine and dental pulp is so intimately bound up with the 
nature of the odontoblasts and other pulp cells, their normal physiologic be- 
havior, their origin in the embryo, the chemical nature of their protoplasm and 
of the surrounding fibers and tissue fluids, that this field of research is wide 
open, a field which calls for the combined efforts of the biologist, embryologist, 
physiologist, biochemist, and pathologist. 

This paper is, of necessity, limited in its scope. There are many other 
problems, not only of pulp pathology but also that of all the other dental and 
surrounding tissues, which may be approached on similar lines. If thought in 
these directions has been stimulated, if pathways to fresh knowledge have been 
suggested, then this presentation will have achieved its object. 
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Introduction 


Ppa of the teeth and their adnexa have long been incriminated as 
possible causes of certain diseases occurring elsewhere in the human body. 
Such a statement is no better than a frail hypothesis unless the fundamental 
facts involved in the phenomenon present a coherent picture. 

Among the earliest recorded American observations of dental disease, as 
related to systemic disease, were those of Benjamin Rush. In his works’ he 
referred to ‘‘ ... the acrid and putrid matters which are sometimes discharged 
from carious teeth, or from ulcers in the gums created by them.... ”’ He 
pointed out further that such dental diseases may lead to serious systemic in- 
volvements. From this early concept it will be noted that the emphasis was 
placed specifically upon diseased teeth and the degradation products associated 
therewith. 

Through the years, the original concept of diseased teeth affecting other 
parts of the body has become notoriously distorted. With the advent of bacteri- 
ology as a scientific discipline, it was only natural that many of its techniques 
should have been greatly exploited in an attempt to solve this problem. Frank 
Billings,” in 1912, popularized the concept of a focus of infection affecting other 
parts of the body when he introduced the term ‘‘focal infection.’’ This euphoni- 
ous appellation seems to have worked a certain magic. It conveyed such a defi- 
nite concept that it appeared, as early as 1915, in the Quarterly Cumulative 
Index Medicus as an entity in itself. In justice to Billings it should be said 
that he was not as dogmatic as the terms which he introduced apparently im- 
plied. He simply concluded that all foci of infection should be removed, but 
that some other element must be present or lacking in certain patients because 
many patients with chronic local foci of infection may completely escape sys- 
temic infection. 

The word ‘‘infeetion’’ specifically denotes that bacteria are present and 
multiplying in a tissue which inevitably leads to a structural and functional 
change on the part of the tissue. A ‘‘foeus of infection’’ is just such a process 
taking place. However, when we couple the words and refer to ‘‘focal in- 
fection,’’ there is also implied the dissemination of hacteria from the primary 
focus with the establishment of an infection elsewhere in the body. In 1917, 
Rosenow® seized upon this concept and gave the theory of focal infection an 
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unprecedented impetus. His untempered enthusiasm through the years caused 
him to ascribe a streptococeal etiology to numerous systemic diseases. Hence, 
a theory was evolved and championed wholly different from the admittedly 
vague but original concept of Benjamin Rush. Focal infection, per se, has, as of 
today, inexorably waned due to considerable contradictory clinical and experi- 
mental evidence. Many fundamental aspects of the total focal infection complex 
must first be brought to light before this or any contingent theory could be 
regarded as merely plausible. 

It is not impossible that the theory of focal infection is a feasible explana- 
tion in a certain few isolated instances. However, the theory seems wholly un- 
tenable in the vast majority of diseases, the cause of which has been ascribed to 
such a phenomenon. In the investigation of the possibility that systemic in- 
fection may arise from a local source, a revaluation of at least one aspect of the 
mechanism by which such a phenomenon may occur has been undertaken. 

Foci of infection may oceur in virtually any organ or tissue of the body. 
However, the teeth, tonsils, and sinuses have been most frequently incriminated. 
In this study, only diseased teeth were investigated as possible primary foci. 
More specifically, this investigation was limited to internal tooth disease or to 
pulp-involved teeth. From the standpoint of foeal infection, a number of organs 
and tissues have been reported by numerous investigators as having been affected 
by this phenomenon. The arthritides, ocular diseases, and cardiopathies stand 
foremost in the list of diseases most often believed to have resulted when the 
theory of focal infection was implicated. In this study the only systemic disease 
investigated was arthritis. The specific type of arthritis under investigation in 
this study was the rheumatoid variety. This type of arthritic manifestation 
was especially chosen because certain symptoms associated therewith are. some- 
what similar to an inflammatory process. It is now evident that the possible 
affecting tissue and the affected part, in this investigation, were reduced to dis- 
eased pulps and diseased joints, respectively ; the latter, even more specifically, 
to rheumatoid arthritis. 

It would, indeed, have been remiss to have ignored the concept of focal 
infection in evolving the rationale of this investigation. Although this study 
does not invoke the theory of focal infection, per se, it is immediately contingent 
upon a similar mechanism. Rather than assume the necessity for active infec- 
tion, and the dissemination of viable bacteria from the diseased pulps of teeth, 
it was believed more in conformity with known facts to determine first whether 
or not bacterial products, tissue degradation products, or both, are formed in 
pulp-involved teeth. To test this hypothesis further, preliminary animal experi- 
mentation indicated that the reactivity of a bacteria-free filtrate, prepared from 
diseased pulps, could possibly be demonstrated by the use of the intracutaneous 
test. 

As a corollary to the demonstration of reactive pulp filtrates, it is apparent 
that the material should be tested upon individuals manifesting a specifie disease. 
In the latter instance, a number of rheumatoid arthritic patients constitute this 
group. In order to establish an adequate control procedure, it is also essential 
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to introduce a normal group of individuals. This normal group must be con- 
stituted by individuals having no known systemic disease and from whom normal 
pulp specimens are available. 

The purpose of the present investigation was to determine whether or not 
skin reactivity occurs to filtrates prepared from diseased pulps and whether 
or not this reactivity is greater in certain groups of patients than in others. 


Historical 

Paleopathologists have discovered that many Egyptian mummies of the 
predynastie period (3400-1700 B.c.) were the victims of exposed dental pulps 
as a result of excessive tooth abrasion and that, incident to such exposure, 
alveolar abscesses not infrequently resulted. In 1948, it was my good fortune 
to have had the remarkable collection of skulls in the possession of the late Ales 
Hrdlicka made available to me for study... Among the skulls of the Egyptians 
of the thirteenth dynasty, in this collection, it was quite evident that extreme 
abrasion leading to exposed pulps, with their attendant fistulas, was also com- 
mon during this later period. Hence, that pulp disease has long been recognized, 
and has probably oceurred from time to time through the ages among the 
various peoples, is quite evident. Among modern man, the etiology of pulp 
disease is rarely due to abrasion. This etiology was peculiar to the Egyptians 
as a result of their coarse foods and their gritty environment. It is assumed 
that the sands of the Sahara played no little part in effecting excessive abrasion. 


Today, as is well known, the major etiology of pulp disease is dental caries and 


trauma. 

The Chinese, about 2000 s.c., were apparently among the first to have had 
some crude concept of an interrelationship between the teeth and the rest of the 
body. The Chinese employed acupuncture (the insertion of needles in a part 
for the production of counterirritation) quite extensively for the relief of tooth- 
ache. However, at least half of the points of acupuncture were not near the 
teeth but in such structures as the hands, the elbows, and in the feet. Appar- 
ently, contemporary Egyptian minds did not countenance a possible systemic 
relationship. In the encyclopedic Hebraic works, the Talmud, there is also main- 
tained a relationship between the teeth and other organs of the body. That 
diseases of the teeth may have exerted their effects on other organs of the body 
did not eseape the astute Hippocrates as recorded in the year 460 B.c. However, 
it was apparently Celsus, in 30 B.c., who was the first to understand the cause 
of alveolar fistulas and suppurations therefrom. Fabricius (1560-1634) main- 
tained the cure of a “general malady’’ by the extraction of diseased teeth. In 
1728, Pierre Fauchard published his monumental Le Chirurgien Dentiste, in 
which he intimated that many of his extractions apparently cured various con- 
stitutional ailments.® 

In 1818, Rush reported an apparent cure of a woman suffering from 
‘‘ehronie rheumatism’’ by extracting a diseased tooth. Thus was born a concept 
which Billings, almost a century later, referred to as focal infection. Then 
Ludvig Hektoen’s irrepressible pupil, E. C. Rosenow, began to extoll the 
important virtues of his bacteriologie procedures as proof of focal infection.’ 
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He particularly invoked dental foci and maintained that focal infection is 
invariably due to a streptococcus. He believed that the streptococci obtained 
from diseased pulps did not have to be of the same species that affected some 
other region of the body. Nevertheless, he did maintain that the latter originated 
from the former. He explained this ‘‘transmutation’’ on the basis that by 
appropriate means he had succeeded in converting ‘‘the various organisms of the 
streptococcus group, one into the other.’’> Rosenow conveniently developed ex- 
planations to exonerate certain apparent fallacies in the focal infection complex. 
Even at the beginning of this decade a staunch Rosenow adherent (Fischer®) 
believed that, because of the transmutation theory of Rosenow, ‘‘a streptococcus 
living an avirulent existence in some neglected point of anatomy, might any 
day become the progenitor of a highly virulent strain with mutilating and 
death-dealing properties.’’ This proponent of Rosenow theories believed that 
where the organism ‘‘had previously lived as a mere saprophyte, it changes to 
a pathogen.’’ He carried the battle ery to a feverish pitch in suggesting that 
chronic streptococcal disease be called the ‘‘Billings-Rosenow syndrome.’’ Such 
veneration for the theory of focal infection is quite the exception today. How- 
ever, it serves to remind us that, only two or three decades ago, this was the 
consensus among many practitioners of the healing arts. During this era an 
inconceivable number of teeth were sacrificed at the altar of focal infection. 
Rosenow’® believed that he had demonstrated an apparent relationship between 
oral and systemic disease. He insisted that bacteria within a focus at one site 
in the body can be carried via the blood stream and elect to infect another site. 
His implications of elective localization ascribe an avidity on the part of the 
streptococci for certain tissues. This imputes to streptococci certain attributes 
which, following the law of parsimony, we more reasonably believe to reside in 
the nature of the tissues infected. Yet we cannot deny that both features are 
mutually operative in the causation of infection. Obviously, the tissues must 
be suitable for the organism and the organism must possess a biochemical 
economy enabling it to utilize the tissues. The present-day opinion discredits 
his experiments as having been inadequately controlled. Rosenow isolated bac- 
teria, especially streptococci, from various lesions in the human body and 
injected them by different routes into animals. He demonstrated his ability to 
isolate these bacteria from the analogous organs of animals, i.e., the same organs 
from which they were originally recovered from the human source. The use of 
overwhelmingly large numbers of organisms with which he injected his animals 
would indeed cause them to disseminate throughout every organ and tissue of 
the body. Having used as much as 10 ml. of inoculum, this would be equivalent 
to approximately a half liter of inoculum in man. His best results were accom- 
plished by employing the intravenous route which most naturally would cause 
a complete diffusion of the inoculum throughout the animal body. Numerous 
attempts to confirm his observations and contentions have been wholly unsuc- 
cessful. 

Meyer"! was among the first to dispute completely Rosenow’s conclusion on 
the grounds that he had observed that streptococci were very prone to infect 
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areas which had been injured either by disease, or by experimental or accidental 
trauma. Meyer believed that the streptococcus was a bacterium of opportunity 
and yet Rosenow maintained ‘‘elective localization. ’’ 

From the dental aspect, it is important to remember that not all pulp- 
involved teeth are infected. All may have been infected at some time but they 
may not remain infected. Dental pulps are demonstrably infected in only 
approximately 50 per cent of pulp-involved teeth as reported by Ostrander and 
Crowley.’* Not all of the bacteria found in pulp canals necessarily find their 
way to the pulp through some discontinuity of the coronal structure. Trauma- 
tized teeth which are structurally sound may yield a positive culture when an 
inoculum is aseptically procured from the pulp canals. Csernyei™® and Robinson 
and Boling'* demonstrated that trauma may produce an anachoretie pulpitis. 
In this situation it is conceivable that the hematogenous route may initiate 
infection at the immediate site of an apex or the apex of an affected tooth. How- 
ever, the majority of periapical lesions are not the result of such retrograde 
pathogenesis. Perforating carious lesions more frequently and obviously cause 
an infection of the dental pulp by direct extension and by ultimate contamina- 
tion with the bacteria from the saliva. Another condition which may con- 
ceivably oceur is an anachoretie pulpitis as a result of an inflamed pulp due 
to the irritation caused by an imperforate carious lesion, a silicate restoration 
or, in fact, any traumatically deep restoration. Clinically, the intervening bridge 
of dentine between the most advanced part of the cavity and the pulp chamber 
may appear structurally sound and may be from one to two millimeters in 
thickness. That bacteria may be present in the dentinal tubules far in advance 
of actual eavitation has long been recognized. However, this is not invariably 
the case, and should the irritation prove sufficient without actual microbie 
invasion from the eavity, a transient bacteremia of any origin may possibly 
infect the pulp. Hence, a deep cavity may irritate the pulp into a state of 
passive hyperemia. This inflamed pulp may then become an ideal substrate in 
which bacteria, transiently passing through the vicinity of the apex of the 
tooth, can become established. Whereas the bacteria in the cavity may have 
simply irritated the pulp without invading it, those in the blood stream may 
actually infect it. 

Streptococci from the saliva have a greater mathematical probability for 
invading the dental pulp and have also been demonstrated to appear in the 
blood following the extraction of a tooth.” '© Even the mere manual manipula- 
tion of a tooth, without extraction, is capable of producing a bacteremia of short 
duration. There is little doubt that during normal mastication, especially in 
individuals manifesting paradental disease, a transient bacteremia may occur 
more frequently than is actually demonstrable. Nevertheless, the inflamed 
dental pulp is a potential substrate in which a bacterial focus may oeeur. It is 
essential to remember that a foeus of infection is actually a ‘‘loeus of infection’’ 
and that it does not necessarily imply any focal aspect. Grossman" pointed 
out that ‘‘the terms foeal infection and foeus of infection have been used in- 
discriminately and interchangeably at times. They do not mean the same. A 
focus of infection may be present without causing focal infection. The former 
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denotes an infection of tissue or of an organ while the latter presupposes dis- 
semination of microorganisms from the foeus with the establishment of an infee- 
tion elsewhere in the body.’’ 

It is evident that the decomposition of the pulp has been incriminated by 
a number of dental practitioners as the primary source of periapical disease 
(not necessarily infection), leading to tissue changes observable indirectly by 
radiography and directly by surgical exposure. The histopathologic picture of 
involved pulps has been abundantly demonstrated.'* '* 2° **» 22. Clinieally, there 
is considerable evidence that pulps degenerate in a number of ways and un- 
doubtedly pass through various stages of hyperemia, necrosis, putrefaction, and 
liquefaction. If only the pulp is involved, and because of the unique structure 
of a tooth, the only cardinal symptom which can be manifested is pain. An 
extension of this pathologie process inevitably results in periapical disease. 
Whether or not this stage has been reached, the fact remains that an investigation 
of the substances produced in the acute or chronic disintegration of the pulp are 
of utmost importance. It is quite possible that the degradation products formed 
in a tooth are quite distinct from those formed within diseased gingival tissues. 
Should this be true, then one form of dental disease may exert more serious 
systemic influence than another. 

Bulleid** regarded the dental cyst as being more important than any other 
form of dental infection. Here again is an expression which may lead to mis- 
interpretation. A radicular cyst is invariably the result of pulp disease, and the 
noxious products of the degenerating pulp, over some period of time, are re- 
sponsible for its occurrence. Most investigators agree with Crowe** who, in 
reference to oral disease, stated that ‘‘the commonest foci of infection are un- 
doubtedly the teeth . . . experience teaches that pyorrhea is not as dangerous as 
root infection.”’ 

The orgy of the extraction of teeth, in the hope of alleviating various 
maladies, has met, as is known, with far greater disappointment than with any 
appreciable measure of success. The question is often asked: ‘‘What has been 
cured or definitely improved?’’ To answer this, one can simply say that almost 
every nonspecific disease has been claimed at some time or other to have been 
improved by the extraction of ‘‘suspicious’’ teeth. The frequent allusion to 
‘*suspicious’’ or ‘‘involved’’ teeth having been removed with resulting ameliora- 
tion of constitutional symptoms makes a critical analysis quite difficult. When 
we add to this the rather nondescript and vague designation of the systemic 
symptoms, a critical analysis is well-nigh impossible. One can never be quite 
sure whether or not the improvement is the result of the extraction or in spite 
of it. Unfortunately, irrespective of the measures that may have been taken to 
eliminate dental foci of infection, the improvement may only have been tem- 


porary, and the literature abounds with the so-called immediate spectacular 


results without adequate follow-up in the case history. 

The day of the post hoc ergo propter hoc in focal infection is long past. 
Nevertheless, the newest textbooks in internal medicine, arthritis, allergy, 
dermatology, otolaryngology, ophthalmology, as well as dental textbooks and 
many others, without exception, admonish the practitioner not to overlook dental 
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foci before relegating the disease to idiopathy. Various diseases of the eyes, ears, 
sinuses, and other adnexa have, at times, dramatically responded to the elimina- 
tion of dental foci of infection. These situations do not cogently support the 
theory of focal infection because of the proximity of the part to the offending 
tooth. In these conditions the infection may not be ‘‘metastatic’’ but may 
express itself by extension along blood or lymph vessels, nerves, fascial planes, 
or simply by tissue continuity. Of considerable importance is the fact that the 
involved organs or structures themselves may not demonstrate infection but are 
physiologically altered. The ineriminated tooth, on the other hand, may be 
bacterially involved. This lends credence to the fact that some product of 
bacterial infection of the pulp may strike at some susceptible site somewhat re- 
moved from its origin. This is definitely not focal infection; yet it is ‘‘foeal,’’ 
but it is not infection. If these physiologically active substances, produced 
within the dental pulp, may be considered toxins, then we are dealing with a 
different concept, ‘‘focal toxicosis.’’ 

When attempting to evaluate just a fraction of the tremendous amount of 
material on focal infection, the thoroughly nebulous state of the entire subject 
is as perplexing as it is distressing. In years past, the number of men believing 
some or all arthritides to have their origin in various foci of infecton was legion. 
To the arthropathies we may add such yague clinical entities as fibrositis, 
neuritis, myositis, and neuralgia, which even today are believed, on occasions, 
to stem from foci of infection. Grossman** maintained that ‘‘despite the in- 
herent weakness of such case reports, it cannot be denied that periapical infee- 
tion can, and sometimes does, cause infection elsewhere in the body, or that it 
may contribute to ill health. The frequeney with which such infection exists 
and causes systemie disease, is open to question, however, and has without a 
doubt been greatly overemphasized in the past.’’ 

The irrefutable proof offered by endodontic therapy further inveighs against 
the all-important diseased pulp and exonerates the maligned periapical lesions. 
A tooth showing obvious radiographie evidence of periapical involvement will 
demonstrate only ephemeral improvement if periapical curettage should be 
instituted without effecting adequate obturation of the root canal with some 
such inert substance as gutta-percha or silver. 

Statisties offer considerable evidence that dental disturbances are certainly 
not the sole determining factors in the causation of any systemic disease. The 
case analyses by Frankel,”" of about 17,000 people, and by Appleton,?* of more 
than two and one-half million men from the World War I draft, conclusively 
substantiate this fact. The clinical studies of Cecil and Angevine,”* in determin- 
ing the effects of the elimination of apparent foci in 200 cases of rheumatoid 
arthritis, showed that no benefit accrued to 47 of the 52 patients from whom 
dental foci of infection were removed. To their astonishment the three remain- 
ing patients in this group actually experienced an exacerbation. Their results 
by the elimination of foci of infection from the tonsils and sinuses followed a 
remarkably similar course. 

The elinieal results of many other observers in relation to gastric, cardiac, 
nephritic, and ocular diseases have indicated only occasional improvement when 
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dental foci were eradicated. Radiographic studies of patients with and without 
disease, undertaken by a number of dental institutions, have completely failed to 
demonstrate any relationship between periapical involvements and the clinical 
manifestation of disease. There is, however, abundant histologie and radio- 
graphic evidence affording complete proof that the common periapical lesions 
are the result of pulp infection or degeneration. Periapical disturbances may 
frequently be observed to return to a completely normal structure as demon- 
strated, radiographically, some months or years after instituting root canal 
therapy only. There are in such instances no objective or subjective symptoms 
and the tooth functions quite normally, often as serviceably and as long as other 
normal vital teeth in the same individual. 

From the data of Haden*®® and Burket*’ it would appear that nonvital teeth 
show bacterial contamination about 80 per cent of the time and that vital teeth 
do so approximately in 50 per cent of all cases. However, the likelihood of con- 
tamination by their methods is exceedingly great. 

Fish and MacLean*! found that streptococci are present only in necrotic 
areas of bone and also that they do not diffuse through the granulation tissue 
about the root apex. Similarly, Grossman*? mentioned that ‘‘in grossly infected 
pulpless teeth, the infection is limited to the root canals or can be found in the 
pus of the associated abscess. Even in such eases, the neighboring alveolar bone 
and soft tissues are sterile, although they may be irritated by the diffusion of 
toxie products.’’ 


Using a tracer organism, Kanner** found that bacteria within the gingival 
erevice find their way to the pulps of vital teeth while in the process of being 
extracted. Contamination occurred even after the surface ‘‘sterilization’’ of 
extracted, intact, vital teeth. Using a local anesthetic containing a vasocon- 
strictor, Burket and Burn*t obtained a transient bacteremia in as few as 17 per 
cent of all vital teeth. In the superior method used by Gunter and Appleton,* 
whereby an inoculum was obtained from the pulps of vital teeth in situ, no 


growth was obtained. 

Despite a number of attempts to develop a test for determining whether or 
not a particular tooth is actually a focus of infection, none has proved valid. 
Most tests have been confined to blood studies, e.g., Schilling index, differential 
count, bfood uric acid content, blood sedimentation, also the combination of blood 
sedimentation as induced by such provocative radiation tests as short wave 
diathermy. 

Of interest are the skin tests that were proposed for diagnosing the presence 
of foci. Kauffer*® used, in principle, a modified Dick test. Although testing as 
many as four hundred patients, less than 20 per cent gave a positive reaction. 
Prader*’ employed a skin test using an autogenous vaccine from bacteria re- 
covered from the pulps of teeth. He injected from 0.05 to 0.1 ml. intracutane- 
ously, and referred to a hyperemic response as an ‘‘allergic’’ reaction and an 
exudative, edematous response as a ‘‘toxic’’ reaction. He reported only nine 
cases and the results are, therefore, difficult to evaluate. 

Although clinically there appears to be evidence that the environment within 
certain pulp-involved teeth is microaerophilic, there is no proof that it is actually 
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anaerobic. However, the moribund dental pulp undoubtedly affords an unusual 
substrate. It is conceivable that bacteria, per se, need not leave this site to 
produce systemic disturbances elsewhere. Toxins, of a particular type, may be 
formed in such an environment and upon such a tissue. These alone may leave 
Lue site of origin to cause damage or disease elsewhere. Bacteria removed from 
this unique environment and substrate, to artificial media, may no longer produce 
toxic products absolutely identical to those formed in the tooth. It is not 
impossible that streptococci, within the diseased pulp, like the diphtheria bacillus 
which is found only at the site of the lesion, cause systemic disturbances due to 
the dissemination of soluble products. The criterion for optimal conditions for 
streptococci would then be the production of a highly ‘‘toxicogenic’’ strain and 
not only abundant growth. Sometimes the by-products of proteolysis of the 
pulp seem more important than the bacteria. In this respect it may be well to 
consider the strong implication of Miller** when he referred to ‘‘. . . alkaloids 
which doubtless form in putrid pulps... .’ 

Cecil and Angevine*® were more than ordinarily skeptical in their opinion. 
They stated that, ‘‘Many of us who originally accepted the theory of focal infee- 
tion with enthusiasm have watched with interest and some trepidation its rapid 
development in the various fields of medicine, but are now wondering if the time 
has not arrived for a revaluation of the whole theory. Many thoughtful students 
today question seriously its validity, and some are quite willing to throw it com- 
pletely overboard. .. . Scientific men are becoming a little wearied of the uni- 
versal acceptance of a theory as though it were an established fact.’’ 

Gay and his associates*® summarized the problem quite succintly : 

The sounder concept of focal infection has, as Billings has pointed out, unfortunately 
become confused with the controversial question of selective tropism as developed by Rosenow. 

. Specifically it has been assumed that the rheumatic state and numerous less well defined 
conditions are due to streptococci which are distributed from an original foeus particularly 
in the teeth or tonsils to various parts of the body. As an alternative explanation in view 
of the fact that bacteria are frequently not found in the secondary lesions it has been further 
assumed that toxins may be spread from the original focus. This restricted conception of 
focal infections might well serve as a working hypothesis worthy of investigation. 


It will be noticed that an alternative suggestion is that any substance which 
may leave the tooth is in the nature of a ‘‘toxin’’ or toxie substanee. This is far 
‘‘various diseases are 
in that day also 


from any new concept as Pasteur, in 1860, stated that 
caused by ferments.’’ The broader connotation of ‘‘ferments 
embraced the concept of protein hydrolysis which today is ordinarily referred to 


o° 


as proteolysis. 

It is quite obvious that there is no indisputable proof that diseased teeth 
ean cause diseases of a systemic nature. Should we not predicate a bacterial 
incursion, it is then first necessary to study the local-systemic complex and to 
determine what substance, if any, issuing from a diseased pulp, could possibly 
wreak havoe in some remote site. The role of bacteria and under what conditions 
they exist are important factors to consider, should we assume that they play 
some part in the elaboration of *‘toxie’’ substanees which escape from diseased 
teeth. Rickert and associates*' proposed the hypothesis that **. . . the streptococci 
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chiefly responsible for root canal and periapical infections of the teeth all be- 
long to the same type; that this type is highly unstable and appears as S. 
faecalis, mitis,. or salivarius, or another form, depending on the pressure of the 
environmental conditions, coupled with intrinsic mutational capabilities.’’ This 
observation, of some twenty-five years ago, does not hold particularly well today 
when using more refined bacteriologie techniques. 

Investigations upon animals in an attempt to determine the possible rela- 
tionship between streptococci and arthritis, particularly the rheumatoid variety, 
have been numerous. The results, on the other hand, have been exceedingly 
disappointing to the critical investigator. Crowe’s works** are well known and 
afford a typical example of what may be expected by such an approach. He has 
apparently demonstrated that certain strains of streptococci seem to have the 
power to develop best in a particular tissue and to retain this power upon 
animal passage. His so-called ‘‘osteotrophie strains,’’ originally isolated from 
the roots of infected teeth, when injected in small doses into young rabbits, 
immediately after isolation, produced joint infection in many of the animals. 
Ninety per cent of the rabbits were affected with a granulomatous bony infection 
with bone absorption and fibrous tissue formation. Holman** pointed out an 
anatomical reason for what is frequently believed to be an organotropism. He 
stated : 
If, for example we give an intravenous injection of bacteria into healthy animals there 
is a marked tendency for these to localize or be stopped in the finer capillaries of certain 
tissues. . . . Now it happens that the tissues about and in the joints are the most liable to 
show evidence of such localization. This fact I demonstrated long ago by the use of Rosenow’s 
results, our own, and the experience of many others. If we use bacteria with any tendency 
to localize that is what occurs—they localize chiefly in and about the joints. This has been 
defined as the arthrotropic character of such bacteria. 


If rheumatoid arthritis required the presence of viable streptococci in the 
body it is inconceivable why numerous investigators usually have obtained no 
growth from their aspirates taken from the joints and other regions of their 
arthritic patients. Animal investigations of this nature are fraught with many 
variables. The joint symptoms, in fact, are of the nature of an infectious 
arthritis and are not of the rheumatoid variety. In Crowe’s investigation it is 
apparent that he invoked another possible mechanism by stating that allergy 
undoubtedly plays an important but secondary role. Williams** pointed out 
an apparent fallacy among many bacteriologists who have worked with strep- 
tococci in relation to rheumatic fever. She stated: ‘‘Lastly, and of greatest 
significance, they [the bacteriologists] did not appreciate the extremely im- 
portant role played by the host with his varying susceptibility and power to 
react in peculiar allergic ways.’’ Here we have a statement referring to rheu- 
matic fever and the ‘‘allergic capacity’’ of those individuals so afflicted. Cecil,*° 
and many other investigators of the rheumatie diseases, emphasized the similarity 
between rheumatoid arthritis and rheumatic fever. Both tend to occur in 
young people, although rheumatic fever is commoner in children and rheumatoid 
arthritis in young adults. Both diseases are characterized by swollen painful 
joints. Both may present all the appearances of an acute infection in the early 
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stages, so much so that it is often impossible to differentiate them clinically ; 
both may progress to a chronic form, and about 5 per cent of patients with rheu- 
matie fever progress into a form of chronic arthritis indistinguishable from 
rheumatoid arthritis. Both diseases may at times involve the muscles and 
tendons as well as the joints, and in both diseases subcutaneous nodules develop. 
Hence, as the total picture of possible meaningful relationships between the 
manifold aspects of the local-systemie complex is considered, there can be little 
wonder as to why certain pitfalls in these investigations are virtually inescapable. 

Boland, Headley, and Hench** reported an important observation on their 
experience with the use of penicillin on ten patients with a confirmed diagnosis 
of early, but progressive, rheumatoid arthritis. They administered large doses 
of penicillin but laboratory and clinical results were negative. As a result they 
concluded that neither Streptococcus hemolyticus nor any other penicillin- 
sensitive organism was directly responsible in the causation of rheumatoid 
arthritis. From the dental standpoint, it is of interest that the Streptococcus 
hemolyticus is an infrequent invader of the diseased pulp. In cultures from the 
pulp canals of pulp-involved teeth, Sommer and Crowley*’ encountered only 
about a 2 per cent incidence of the hemolytic streptococci. In connection with 
hemolytie streptococci Crowe* cited an instance of a severe tonsillitis due to this 
organism occurring in a rheumatoid arthritic patient. He stated: ‘‘This case 
rather weakens than otherwise the hypothesis.’’ One may wonder at this 
juncture, why the arthritides, especially, have become so inextricably woven into 
focal infection lore. It should be explained that ‘‘rheumatism’’ is a broad term 
embracing conditions characterized by pain and dysfunction occurring chiefly 
in the articulations, muscles, and ligaments. Encompassing this huge variety 
of many vague and little understood maladies, it is not surprising that rheuma- 
tism is the commonest cause of chronie illness in this country and that it ranks 
second in causing temporary and permanent disability. In fact, Comroe*® 
expressed the magnitude of this chronic disease problem of rheumatism as 
being commoner ‘‘. . . than the total number of cases of tuberculosis, diabetes, 
cancer and heart disease combined,’’ and that, ‘‘beeause of its ability to cripple 
without killing, it should be put at the head of all other chronic diseases as of 
preéminent medical, economic and social importance.” There is little wonder 
then why Osler deseribed rheumatoid arthritis as ‘‘one of the greatest of the 
human afflictions. ”’ 

An exceedingly interesting and equally inexplicable phenomenon is the 
increase in the agglutinin titers of rheumatoid arthritic patients for certain 
strains of hemolytie streptococci. Comroe®’ stated that these patients show 
agglutinins for hemolytic streptococci (Group A) in only about half of all cases 
although the test is seldom positive in individuals whose rheumatoid arthritis is 
of less than a year’s duration. The usual titers in these patients are not ordinarily 
ereater than 1:160 or 1:320; it is negative in most children and adolescents and 
with a spontaneous remission of the affliction, a fall toward normal occurs. 
Comroe averred that ‘‘agglutination in a titer of 1:160 or higher rarely occurs in 
any other disease except frank hemolytic streptococcus infection. Such ag- 
glutinins tend to disappear as the individual recovers. This reaction suggests an 
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etiologic relationship between arthritis and hemolytic streptococci but certainly 
does not prove this. Agglutination reactions with other organisms are essentially 


negative; sera from individuals with other diseases do not produce such ag- 


glutination.’’ 

Wallis®' found that many sera from rheumatoid arthritic patients differ 
from normal sera in their ability to agglutinate suspensions of fine collodion 
particles and that the former will nonspecifically agglutinate acapsular pneu- 
mocoeci and also that such sera will agglutinate selected strains of hemolytic 
streptococcus of Group A due to a nonspecific enhancement of normally present 
agglutinins. 

Crowe*? was loath to deny completely that bacteria may, in some way, play 
a part in the causation of rheumatoid arthritis. It was his opinion that “as time 
goes on and experience widens, I feel more and more convinced that a microbie 
factor is present in 99 per cent of all cases of so-called chronic rheumatie dis- 
ease. The fact is that arthritis can be produced in very many ways, not only 
with living cultures, but also by the injection of sterile filtrates into the joint.”’ 
Kling,®** however, could not produce any changes in the joints of rabbits by 
repeated intra-articular injections of even large amounts of strains of viable 
streptococci which were supplied by a laboratory which claimed to have produced 
chronic arthritis, resembling the rheumatoid type, by the use of the organisms. 
He did believe, however, that the serologic reactions performed with joint 
fluid do indicate a ready entry of antigen into the joint effusion from the blood. 

Among a group of ten children afflicted with a variable degree of peri- 
articular swelling of the soft tissues, pain in the affected joint, and in some a 
palpable joint effusion, Freiberg** found the x-ray findings negative. Having 
prescribed only dietary regulation, catharsis, and abdominal massage, the joint 
symptoms were alleviated in all cases with an average duration of only twenty- 
six days. From this Freiberg believed that “this strengthens the hypothesis 
that some substance is either formed in the intestinal tract, or at least, absorbed 
from the intestinal tract in a certain type of case, and is a causative element 
in the production of joint symptoms.’’ Thus it is apparent that the intestinal 
tract, as well as other sites in the body, could concewably play some part in the 
occurrence of joint symptoms. Such an observation may not have been un- 
anticipated as the literature abounds with reports of arthritis associated with 
bacillary dysentery. Along this line of reasoning, Freiberg stated: ‘‘In the 
reports on bacillary dysentery epidemics, already mentioned, from 1 to 3 per 
cent of the patients developed arthritis, usually monarticular, but often poly- 
articular, in which no organisms were found either by smears or by cultures of 
the joint fluids. Of interest was the time when these arthritides appeared, from 
twelve to twenty days after the onset of the intestinal symptoms, or later, a 
stage of the intestinal infection when intestinal signs and symptoms had usually 
disappeared. If a soluble toxin formed by the bacteria or a substance released 
on the destruction of the bacteria in vivo was the etiologic factor, would not 
this delayed appearance of the joint lesions be difficult to explain on any grounds 
other than a sensitization reaction?’’ 
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The concept of intestinal intoxication also had its harbingers in antiquity. 
Aurelianus, in the fourth century a.D., considered arthritis as of gastrointestinal 
origin somewhat admixed with a hereditary predisposition, and Paul of Aegina 
regarded the intestinal tract with its disorders as contributing to gout and 
arthritis. Bassler®® found that with a dietary correction ‘‘in 181 cases of 
primary biotoxie intestinal conditions, practically 68.5 per cent showed marked 
improvements in reduction of swelling, usefulness of joints and control remis- 
sions, and about 26.5 per cent more were distinctly improved, there being 9.2 per 
cent of failures, these latter being old cases with much deformity.”’ He believed 
that ‘‘a reasonable conclusion from those results is, that, while other causes than 
intestinal have importance in chronie arthritis, significant etiologic and thera- 
peutic factors are contained in the digestive tract, and of these, infections of 
intestinal origin comprise an important group.’’ Traut*®® found ‘‘the strep- 
tocoeci of the mouth and teeth very similar, if not indistinguishable from the 
streptococci of the bowel.’’ He found that ‘‘the green streptococci isolated 
from the bowel have usually been of low virulence for animals. One cubic 
centimeter of a 24-hour broth culture injected intraperitoneally does not kill 
mice; and even doses as large as 5 ¢.c. have failed to produce arthritis in rabbits.” 
He maintained, however, that ‘‘arthritis could occasionally be produced by 
inoculating the streptococci into the colon. The same strains were without effect 
on intravenous injection.’’ By inference one may conclude that there may be an 
absorbable intestinal putrefactive by-product which may be responsible for the 
symptoms observed in the foregoing investigations. Grave concern over the 
putrefactive products found in diseased teeth was given great impetus by 
Hunter.*’? In referring to periapical disease, he stated: ‘‘This form of sepsis 
is particularly severe and injurious, because it is dammed up in the periosteum 
and alveolus and eannot be eliminated by any ordinary medical antisepsis the 
doctor ean administer, moreover it being locally painless and insidious in action, 
it goes on accumulating in severity without giving any symptoms or warning.’ 
(trieves®® believed that he demonstrated a slight rise in temperature among 
rheumatoid arthritic patients having chronic alveolar abscesses. He maintained 
that this occurs ‘‘whenever the superficial tissues heal over closing the fistula 
and causes temporary retention.’’ He also maintained that ‘‘. . . in blind 
periapical infections, where we have the blood stream gradually sensitized for 
months by hourly dosage of toxins without the safeguarding formation of the 
active anti-bodies characteristic of acute infection . . . this condition would 
appear almost to be a phase of anaphylaxis induced by continuous injection, 
extending over months, of toxins or ptomaines propelled by the gases arising 
from the decomposition of pulp tissues. ...’’ This latter statement, promulgated 
over thirty-five years ago, contains many interesting elements of thought and 
study resulting principally from clinical observations. Miller,®*® however, was 
among the first to express the opinion that systemic infection is not likely to 
oceur from a gangrenous pulp without the intervention of abscess formation. 
Similarly, Hatton®® believed that “small encapsulated infections are more likely 
to be associated with systemic involvement,’’ and that ‘‘large diffuse infections 
are associated with bone absorption and extend locally rather than by the blood 





"2 VICTOR H. DIETZ 


stream and lymph channels to remote parts of the body.’’ Rickert®! envisaged a 
slightly different mechanism in his statement that ‘‘. .. the normal pulp-canal 
cireulation is destroyed, the diffusion rate is unfortunately diminished to a 
point where the circulatory elements, by stasis and probably catalysis, become 
toxic to living protoplasm. This may take place even in the absence of infection 
as a result of lytic principles present in the general circulation.” Rhein*® was of 
the opinion that ‘‘. .. we have very greatly underestimated the number of teeth 
with so-called blind abscesses, in which the septic absorption is much greater than 
where an open sinus exists.’’ Although Buchanan® maintained that ‘‘an 
abscess is always infected [and that], a granuloma may or may not be in- 
fected,” he believed that “a granuloma may more readily cause systemic trouble 
than an abscess.” Steinbiigler®** believed that “the most dangerous forms of 
dental infections are pulpless teeth and apical abscesses. They are free of symp- 
toms and hence unsuspected. Being situated in the osseous tissues, no expansion 
ean take place, and their only drainage is into the circulation.’’ Meade,® in 
his experience, found that ‘‘a dying or decomposed pulp may be a focus of 
infection without definite periapical symptoms.’’ Haden** assumed chronic 
periapical infection to be ‘‘by far the most common infection responsible for 
systemic disease,’’ and that ‘‘once a tooth is infected it is always infected. It is 
most probable that such structural changes as were evident in the radiographs 
usually indicate the earlier presence and activity of bacteria. The finding of a 
negative culture is the best evidence that the areas were bacteria-free at the 
time the cultures were made. . . . Arthritis is the most common systemic mani- 
festation of focal infection in man.’’ As early as 1916, Thoma*’ recorded some 
interesting observations which were quite unfettered by focal infection hypoth- 
esis. He believed that “this process of bacterial action is a decomposition, 
resulting in various combinations of the by-products of the metabolism. These 
by-products can almost always be recognized by the sense of smell, and it is 
small’ wonder that such substances if absorbed into the system cause diseases of 
all kinds. . . . The deeper the infection is seated in the tissue, and the greater 
the pressure of the accumulated bacterial products, the larger is the amount of 
absorption. ... An abscess enclosed by bone gives no chance for infiltration or 
extension; therefore the pressure is great and the bacterial products are 
absorbed readily. . . . The part of the body affected and the disease produced 
by absorbed toxins . . . depends upon several factors. The different toxins have 
special affinities for a certain tissue... . The natural outlet from the pulp 
chamber is the apical foramen, or the apical foramina, and therefore we find these 
openings the most common mouths of the infection, since they are the natural 
passages through which infected matter may pass from the dental pulp chamber 
into the surrounding tissues of the apex of the tooth.’’ Thoma continued, stat- 
ing, that ‘‘granulomata usually are due to direct entrance of the disease through 
the root canal but may also be caused as a secondary manifestation due to 
bacteremia, that is, the presence of micro-organisms in the blood . . . if we look 
at the unfilled root canal containing remnants of diseased pulp, or the acute 
and chronic dental abscess and the granuloma as a focus from which not only 
bacteria may become absorbed and distributed to other parts of the body, but 
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where protein poisons may be generated and taken up by the circulation, thus 
causing general toxemia or local disease of certain delicate tissues. We have 
already seen that the protein poisons which are formed during infection differ, 
among other things, according to the species of the invading bacteria and it is 
therefore desirable to know which of the bacteria encountered in these lesions 
produce secondary disease, either by direct infection or by the formation of 
pathogenic poisons which become absorbed and may cause autointoxication 
similar to that of intestinal origin.’’ Referring to the granuloma and its en- 
capsulating membrane, Thoma stated that ‘‘. . . this capsule does not prevent 
absorption as it contains a meshwork of capillaries and is penetrated abundantly 
by larger vessels and therefore its contents are in direct communication with the 
circulation. Bacteria and toxins may be absorbed by the capillaries in the 
granuloma and be transported to other parts of the body.’’ It will be noticed 
that, among the various investigators, Thoma particularly emphasized the 
liberation of protein toxins from pulp-involved teeth. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 
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Introduction 


HE selection of therapeutic methods is predicated upon accuracy of diag- 

nosis. When neoplasms are concerned, the clinical, roentgenologic, and 
operative impressions are all secondary to the histopathologic examination of 
the tissue itself. The surgeon has become dependent upon the pathologist ; the 
more obscure the clinical picture the greater this dependency. However, oc- 
easionally a particular instance arises where there is wide disagreement among 
pathologists. The surgeon must then assume full responsibility and exercise 
true judgment. This is such an instance. 

A 10-year-old white girl was first seen on the afternoon of May 23, 1951, 
with the chief complaint of ‘‘a growth on the gum.’’ 


Past Dental History.—(Sources: Patient, patient’s mother and grand- 
mother.) Two weeks previously the patient had consulted her dentist regarding 
a ‘‘lump’’ on her gum. This mass had been present for three weeks and was 
now oozing blood. The patient was advised to use a salt water rinse. One week 
later, on May 16, 1951, the patient consulted her physician because of a re- 
currence of bleeding of the mass. He referred the patient to a dentist whose 
opinion was that the mass was a “‘pile of tissue’’ about a loose broken tooth and 
which bled whenever it was traumatized by biting. He advised the patient to 
return for extraction of the lower right second deciduous molar and excision of 
the mass. Five days later, May 23, 1951, the patient had the lower right second 
deciduous molar extracted by still another dentist. Her mother was advised to 
take the patient to a hospital for treatment of the mass on the gingiva. 


Past Medical History.—The patient was a full-term child. She had chicken 
pox and measles at 6 years of age and recently had a fungus infection of the 
soles of the feet. There was no history of jaundice, abnormal bleeding tendency, 
or other lumps or growths. 

Family History.—There were no siblings, and both parents were alive and 
well. Both maternal grandparents and paternal grandmother were alive and 
well; paternal grandfather died of a brain tumor fifteen years previously. 

From the Department of Surgery of The New York Hospital. 


*Instructor in Surgery, Cornell University Medical School; Associate Attending Dentist, 
The New York Hospital. 
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Clinical. Examination.—Clinical examination showed: weight, 40 kg. (88 
pounds) ; height, 144.7 em. (57 inehes). 

Extraoral Examination.—The patient was a well-developed, well-nourished, 
extremely apprehensive child in no acute distress. There was no apparent devia- 
tion from normal facial contour and no abnormality in jaw movement. No 
lymph nodes could be palpated. A 1 em. hard elevation was palpable on the 
inferior medial margin of the mandible beneath the intraoral mass. 





Fig. 1. 





Pig. 2. Fig. 3. 


Intraoral Examination.—A mass about 1.25 em. in diameter was visible on 
the crest of the right mandibular alveolar ridge in the region of the recently 
extracted second deciduous molar (Fig. 1). The mass was reddish-purple in 
color, fairly soft, smooth, except where traumatized by the recent extraction, 
and appeared to be ‘‘growing’’ from the tooth socket. The tissue was neither 
pulsile nor compressible, was not painful, and bled easily. The contiguous 
mucosa appeared normal. The same elevation of the inferior medial margin 
of the mandible which was palpable extraorally could be palpated intraorally. 
All other teeth appeared to be well formed and in normal position. 

Roentgenographic Examination.— 

Periapical—-A 5 em. radiopaque mass was visible between the crowns of 
the lower right first premolar and the incompletely erupted second premolar 
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(Fig. 2). This was interpreted to be a portion of the deciduous molar extracted 
several hours previously. There was some loss of bone mesial to the lower right 
first premolar. The lower right first molar had a large carious lesion which ap- 
peared to involve the pulp. 

Occlusal.—There was a cystlike expansion of the lingual cortical plate of 
the mandible in the premolar region extending medially about 0.3 em. (Fig. 3). 
The cortical bone was very thin. 

Lateral Jaw.—The small radiopaque mass seen in the periapical films could 
be discerned. There was loss of peripheral alveolar bone between the lower right 
first premolar and first molar. 

Biopsy.—On May 23, 1951, the right mandibular nerve was blocked with 
2 ec. of 1.5 per cent Monocaine with epinephrine, 1:100,000. The mass was 
excised in toto down to the crown of the unerupted second premolar. There was 
considerable attendant hemorrhage which was controlled by a one-fourth ineh 
gauze strip pressure dressing held in position by silk sutures. Penicillin, 
400,000 units, was administered intramuscularly (300,000 units procaine peni- 
cillin G plus 100,000 units sodium penicillin G). Explicit instructions as to 
postoperative care were given and the patient was sent home. The specimen was 
sent directly to the pathologist. 

Histopathologic Examination.—(John M. Pearee, M.D., Surgical Patholo- 
gist, The New York Hospital, Professor of Pathology, Cornell University Medi- 
eal College.) 

“*Gross Description—The specimen submitted in Bouin’s solution is an 
ovoid piece of tissue stained yellowish. It measures 1.4 x 1.3 x 1 em. On sec- 
tion the cut surface is smooth and greyish-yellow and there is one small. hemor- 
rhagie streak crossing it. The whole piece of tissue cuts with moderately firm 
resistance. 

** Microscopic Description——The convex surface of the hemispherical piece 
of tissue is covered by a thick layer of fibrin and polymorphonuclear leukocytes. 
Radiating outward from the flat surface and into this exudate there are multi- 
tudes of dilated capillaries lined by swollen endothelial cells. These are sup- 
ported by edematous fibrous stroma thickly infiltrated with polymorphonuclear 
leukocytes and lymphocytes. Although the proliferating endothelial cells at 
the outer extremities of the capillaries frequently contain mitotic figures, there 
is no other aspect in this lesion to suggest an angiosarcoma. 

‘Diagnosis: Granuloma pyogenicum.”’ 


Post-Biopsy Course.— 
First post-biopsy day (May 24, 1951): The patient had minimal post- 
operative discomfort. Penicillin, 400,000 units, was administered intramuscu- 
larly. A complete blood count was performed and was reported as follows: 





Hemoglobin 12.7 grams 
Red blood cells 4.2 million 
Platelets Adequate 
White blood cells 10.6 thousand 
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Lymphocytes 21 
Monocytes 
Eosinophiles 
Basophiles 
Polymorphonuclear leukocytes: 

Mature 

Bands 


Note: Very slight anisocytosis (abnormal variation in size of red blood 


cells). 


Second post-biopsy day (May 25, 1951): The sutures were removed and 


the gauze dressing changed. The histopathologic report was received. Since 


the diagnosis of granuloma pyogenicum seemed inadequate to explain the pal- 
pable and roentgenographically visible expansion of the mandible, it was decided 
to hospitalize the patient for surgical exploration of the involved area. 


Hospital Course.—The patient was admitted to the New York Hospital, 
Surgical Service (Private), on May 28, 1951. 

Physical Examination.—Temperature, 37.4° C. (99.0° F.); pulse, 110; 
respiration, 20; blood pressure, 120/70. 

Examination was not remarkable except for the lesion of the mandible. 


Laboratory Findings.— 


Hemoglobin grams 


Red blood cells 2 million 
White blood cells .6 thousand 
Lymphocytes 
Monocytes 
EKosinophiles 
Polymorphonuclear leukocytes: 

Mature 

Bands 


Blood Chemistry: 
Calcium 

Phosphorus 

Alkaline phosphatase 


9.8 mg. 
4.1 mg. 
2.2 m. mol./hr. 


Blood typing and cross-matching were performed. Medication, 400,000 
units of penicillin twice a day, was started on the day of admission. 


Operative Procedure (May 29, 1951).— 

Preoperative medication: Morphine, 2.7 mg., and atropine 0.35 mg. 

Anesthesia.—Fifteen cubie centimeters of a 10 per cent solution of Pen- 
tothal Sodium were instilled per rectum. The patient was asleep within eight 
minutes. Six eubie centimeters of the solution were siphoned back. Anesthesia 
was continued with cyclopropane. A nasoendotracheal tube was inserted under 
direet vision. Anesthesia was maintained with ether and oxygen in a closed 
system. 

Procedure.—The patient was placed in the supine position. The operative 
site was prepared with triple applications of benzalkonium chloride and suit- 
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ably draped with sterile towels and drapes. The mouth prop was placed on the 
left side, the tongue brought forward, and the oropharynx aspirated of all 
mucus. Two-4+ by 8 gauze sponges open and impregnated with sterile water- 
soluble jelly were placed about the nasoendotracheal tube in the oropharynx. 
The right mandibular nerve was blocked with 2 ¢.c. of 1.5 per cent Monocaine 
with epinephrine, 1:100,000. 

An incision was made about the necks of the teeth extending from the distal 
of the right second molar to the left central incisor. The mucoperiosteum was 
reflected bueceally and to a lesser degree lingually. The cancellous bone about 
the unerupted second premolar was displaced by granulomatous gel-like tissue. 
This tissue, while highly vascular, seemed less organized than that from which 
a biopsy was taken previously. The second premolar was removed and the soft 
tissue was found to have thinned and expanded the lingual plate of bone down 
to the inferior margin. The cortical bone was paper thin and dark gray to the 
point of appearing necrotic. As the soft tissue was removed it could not be 
readily identified by the operator. It was denser than myxomatous tissue, more 
granulomatous than angiomatous, and most closely resembled osteomyelitis or 
fibrous dysplasia because of the minute particles of bone which were present in 
the curettings. 

No diagnosis could be made from a frozen section other than that the tissue 
did not appear to be malignant. The destruction of bone was found to extend 
forward to the symphysis, compromising and necessitating the removal of the 
incisors, cuspid, and premolars on the right side. A portion of the mental nerve 
was completely involved by this mass and was resected. Another frozen section 
and a microscopic smear were made but were not of diagnostic value. All soft 
tissue was thoroughly curetted until normal-appearing bone remained. The 
mucoperiosteum was trimmed of all tumorlike tissue. The wound was irrigated 
with warm saline, the bone covered with absorbable gelatin sponge (Gelfoam), 
and the mucoperiosteum closed with triple-zero gut sutures. 

An infusion of 5 per cent glucose in water had been started twenty minutes 
after surgery began. A whole blood transfusion was started two hours after 
surgery began. The operative time was two hours and forty-five minutes. 


Postoperative Hospital Course.— 

Fluids—The transfusion of 300 ¢.c. of whole blood and the infusion of 500 
c.c. of 5 per cent glucose in water were completed. The patient was started on 
clear fluids the first postoperative evening. 

Medication.—Penicillin, 400,000 units, and dihydrostreptomycin, 0.50 Gm., 
were given twice a day for four days. Meperedine (Demerol), 75 mg., was or- 
dered if needed for the relief of pain. 

Laboratory.—The hemoglobin on the first postoperative day was 11.0 Gm. 

Temperature.—The patient’s temperature reached a peak of 39.2° C. 
(102.5° F.) on the first postoperative day and then proceeded downward to 
reach normal on the fourth postoperative day. 


Histopathologic Examination.—The pathologist’s report was deferred, 
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Roentgenographic Examination—Roentgenograms taken on the seeond 
postoperative day showed the operative defect. The lower right first molar ap- 
peared to be involved in the destructive process. 

The patient progressed very nicely and was discharged from the hospital on 


June 4, 1951, the sixth postoperative day. 

Postoperative Ambulatory Course.—The patient was seen regularly for 
irrigation and dressing of the wound. The carious lesion in the lower right 
first molar was excavated and the pulp was capped. Roentgenograms on July 
30, 1951, showed no additional bone destruction and there appeared to be a 
filling-in of the defect about the first molar. On Aug. 21, 1951, a portion of the 
mucosa that appeared to be irregular was excised as a biopsy specimen. Histo- 
pathologie examination showed sear formation. A removable prosthetic appli- 
anee replacing the missing teeth and bone was inserted, enabling the child to go 
about her daily activities free of embarrassment. 

Histopathologic Diagnoses.—Dr. John M. Pearce, Surgical Pathologist of 
The New York Hospital, Cornell Medical Center, felt that the microscopic pic- 
ture was such that examinations by other pathologists were indicated. Ac- 
cordingly, slides were submitted to, and examined by, nine different patholo- 
gists. Their diagnoses have ranged from ‘‘granulomatous tissue’’ to ‘‘angiosar- 
coma.’’ The diagnoses follow in their chronological order : 


1. Lester Cahn, D.D.S. 
June 7, 1951: Fibrous dysplasia. 
2. Margaret Freund, M.D., The New York Institute of Clinical Oral Pathology 
June 13, 1951: Mesenchymal tumor with angiomatous differentiation. 
3. June 18, 1951: Lymphangioma. (By prominent pathologist who did not wish to be 
quoted.) 
. John M, Pearce, M.D., The New York Hospital-Cornell Medical Center. 
June 21, 1951: 
Microscopic description: The sections of the tissue removed from the defect in the man- 
dible show it to be composed of extremely vascular granulation tissue and fibrous tissue 
infiltrated to a slight extent by lymphocytes and mononuclear phagocytes. There are many 
spicules of newly formed bone or osteoid. Occasionally the smaller fragments are rounded 
and calcified. 
Diagnosis: Fibrous dyplasia—bone—mandible. 
Comment: The above diagnosis is made for lack of a better one. 
The lesion in my opinion is not an angiomatous tumor. 
Henry L. Jaffee, M.D., Hospital for Joint Diseases, New York City. 
July 17, 1951: I believe that you are dealing with a malignant vascular tumor (that is, 
an angiosarcoma), engrafted upon which there is an infection and pyogenic granuloma 
formation. There is actually very little sarcomatous tissue in the sections, but what tissue 
is present is indubitably sarcomatous. How extensive the infection is, I cannot tell from 
the description, but if, clinically, the infection does not contraindicate the use of radiation 
therapy, that is what I would advise. 
3. Joseph L. Bernier, Colonel, Dental Corps, United States Army, Armed Forces Institute 
of Pathology. 
July 20, 1951: It is my feeling that the lesion is a vascular one which I prefer to con- 
sider as a locally invasive hemangioma-endothelioma. In accordance with your request I 
have secured an opinion from our department of Orthopedic Pathology. They prefer the 
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term ‘* juvenile hemangioma.’’ In any event the tumor is not malignant, and in our 
opinion, the prognosis should be good. I am unable to find any evidence of an odontogenic 






origin. 
. Fred Stewart; M.D., Memorial Hospital, New York City. 
July 22, 1951: Dr. Stewart felt the tumor was definitely not malignant. He would not 
make a definite diagnosis but felt that it probably was of an angiomatous nature. 
8. Frank W. Foote Jr., M.D., Memorial Hospital, New York City. 
July 22, 1951: Dr. Foote felt as Dr. Stewart did except that he would not even say it 


“J 








was angiomatous in nature. 
August 9, 1951: Dr. Fred Stewart wrote, ‘‘I am not convinced on re-examination that 
this qualifies as a tumor at all. I think these vessels I thought possibly angiomatous are 
granulomatous. ’’ 

9. N. Chandler Foot, M.D., Professor of Surgical Pathology, Cornell University Medical 
College. 

Aug. 28, 1951: <A destructive granulomatous lesion on an infectious basis. Not a tumor. 





















Remarks 


The obscure nature of this lesion and extremes of histopathologic diagnoses 
have added to the responsibilities of the doctor in charge. Were all agreed on 
a diagnosis of angiosarcoma, the decision as to the future management would be 
clear-cut. But when eminent authorities differ so widely and a decision must 
be made between the radical treatment of a malignancy and watchful waiting, 
it cannot be made with ease. I intend to follow the latter course, watching the 
patient carefully, with frequent roentgenograms and biopsies if indicated. Ad- 
ditional treatment will be predicated on the changes that take place, if any. 









Addendum 


The patient was seen on Nov. 14, 1951. The child was well and there was 
no evidence of facial asymmetry. The wound had healed and the x-ray showed 
satisfactory healing. 
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Editorial Comment 










On re-examination of this case I would revise my opinion and eall the lesion 
an osteitis rather than fibrous dysplasia, which I, like Dr. Pearce, used for want 
of a better term. Fibrous dysplasia connotes a congenital lesion which this one 
evidently is not. It is more than likely an inflammatory lesion of infectious 
origin. Undoubtedly the first mass of tissue that was removed was similar to 
the appearance of a granuloma pyogenicum and is the picture one gets of the 
granulomatous tissue that is found about loose root fragments and, not infre- 
quently, about broken-down deciduous teeth with necrotic pulps. The infected 
deciduous tooth may have served as the entrance for the infection in the bone. 
A low-grade infection ensued, with the production of a chronic osteomyelitis 
and periostitis. The reason for the lack of acute symptoms lies probably in the 
low virulence of the infecting organisms and the vascularity of the bone in a 
child. In a child of this age there is a considerable amount of hematopoietic 
marrow still present in the jaws and particularly in the mandible. In such 
areas there are comparatively few trabeculae and a large number of vascular 
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spaces and blood vessels. Such areas in bone would present much less resistance 
to the accumulation of an inflammatory exudate than would adult mandibular 
bone, where the accumulation of an exudate would cause tension pain, throttling 
of blood vessels, and necrosis of tissue. In a child like this, infection, particu- 
larly a low-grade one, resulted in a slowly growing, destructive, granulomatous 
lesion, which, in turn, produced a periosteal reaction with localized thickening. 
The marrow in some areas was replaced by fibrous tissue which is what is usually 


found in echronie osteitis. 

What fooled some of the pathologists was the endothelial proliferation about 
a number of the blood vessels and the vascularity of the tissue. This was inter- 
preted as being of an angiomatous or angiosarcomatous character. They did 


not realize the vascularity of young jawbones and that endothelial response is 
very common in inflammatory lesions of the gums and jaws. 

On the credit side, four of the pathologists were convinced that the lesion 
was not a neoplasm, and of the four who called it such, only one said that it 
was malignant. 

lortunately, Dr. Behrman had sufficient clinical experience and pathologic 
hackground to disregard the opinions of those who called the lesion a neoplasm 
and treated the condition quite conservatively. This was not easy to do in view 
of the opinion of angiosarcoma offered by one with a national and international 
reputation. 

Lester R. Cahn. 





Professional News Items 





American Academy of Oral Pathology 
The American Academy of Oral Pathology will hold its annual meeting in Chicago, at 
the Stevens Hotel, on Feb. 3, 1952. 
The following program will be presented: 


9:00 A.M. Histopathology of Various Gingival Enlargements. 
Sigmund Ramfjord, University of Michigan. 
10:00 A.M. A Discussion of Dental Anomalies. 
Myron Aisenberg, University of Baltimore. 
11:00 A.M. Dermatological Diseases Affecting the Oral Cavity. 
Lester Cahn, Columbia University. 
2:00 P.M. Physiology of Bone. 
Lent Johnson, Armed Forces Institute of Pathology. 
3:00 P.M. Bone Behavior in Periodontal Diseases. 
Joseph P. Weinmann, University of Illinois. 
4:00 p.m. A Study of Oral Carcinoma. 
Joseph L. Bernier, Armed Forces Institute of Pathology. 


This is not a closed meeting and all interested dentists are invited to attend this program 
of the American Academy of Oral Pathology. 


H. B. G. Rosinson, PUBLICITY CHAIRMAN. 





American Association of Endodontists 
The next annual meeting of the American Association of Endodontists will be held on 
Feb. 2 and 3, 1952, at the Conrad Hilton (Stevens) Hotel, Chicago. 


N. Weir BurKMAN, D.D.S., SECRETARY. 





Postgraduate Training in Periodontia and Oral Medicine, 
New York University College of Dentistry 

The Periodontia Department of New York University College of Dentistry, which has 
been giving postgraduate courses in this subject since 1926, announces its full-time course in 
Periodontia and Oral Medicine for one academic year, Sept. 22, 1952, to May 22, 1953, leading 
to a certificate. The course is limited to four. Half-time two-year courses are also given, 
as well as a three-week refresher course beginning June 2, 1952. All courses are under the 
direct supervision of Dr. Samuel Charles Miller. 

For information concerning the above or courses in other phases of dentistry, write to: 
Secretary, Postgraduate Division, New York University College of Dentistry, 209 East 23rd 
St., New York 10, N. Y. 





Postgraduate Course, College of Dentistry, University of Illinois 

A two-year, full-time postgraduate-graduate course in the basic sciences, with limited 
clinical experience, is being offered by the University of Illinois, through the Department of 
Oral and Maxillofacial Surgery. 

The course will carry credit toward a master of science degree. Applications now are 
being accepted for September, 1952. 

Further information can be secured from the Department of Oral and Maxillofacial 
Surgery, College of Dentistry, University of Illinois, 808 S. Wood St., Chicago 12, III. 
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PROFESSIONAL NEWS ITEMS 


Society of Oral Surgeons of Cuba 


Col. Joseph L. Bernier presented a course in oral pathology before the Society of Oral 
He covered odontogenic tumors and cysts, carcinoma of 


Surgeons of Cuba Nov. 12-16, 1951. 
At the 


the lip, oral cavity, and pharynx, and tumors of fibrous connective tissue and bone. 
conclusion of the meeting he was made an honorary member of the Society of Oral Surgeons 


of Cuba. 


SocIETY OF ORAL SURGEONS OF CUBA 


The following members, not all of whom are on the picture, attended the course: 


Dr. Eugenio Lopez Ona, Dr. Roberto Mendez Penato, Dr. Pantaleon Garcia, Dr. Arnaldo 
Odio, Dr. Felix Caballol, Dr. Justo Gonzales de Pinera, Dr. Claudio Funcia Cornell, Dr. Marcel 
Weiss, Dr. Ulises Odio, Dr. Ruben Ruiz Montalva, Dr. Eugenio Forns, Dr. Luis Alvarez de la 
Curz, Dr. Luis Duany, Dr. Santiago Codina, Dr. Vivian Figerira, Dr. Jose Palacar, Dr. Salvador 
Vieta Cabrera, Dr. Luis Vila, Dr. Rodolfo Moller, Dr. Jose M. Navarrete, Dr. Francisco 
Resilloz, Dr. Raul Mena, Dr. Henry Biosca, Dr. Federico Garrigo, Dr. Rodolfo Henriguez, and 


Col. Joseph L. Bernier, DC, U.S.A. 


Alumni-Alumnae Association of the Eastman Dental Dispensary 

The newly organized Alumni-Alumnae Association of the Eastman Dental Dispensary 
is planning its second reunion for Sunday, April 6, 1952. This reunion will be held at the 
Eastman Dental Dispensary in Rochester, N. Y. All former interns and clinical and re- 
search staff associates are cordially invited to attend with their families. Those past asso- 
ciates of the Eastman Dental Dispensary who have not been receiving Alumni-Alumnae 
news are requested to notify Dr. Hyman J, V. Goldberg, in care of the Eastman Dental Dis- 
pensary, 800 East Main St., Rochester 3, N. Y. 

Dr. Elmer J. Pammenter, Rochester, N. Y., is the president of the Eastman Dental 
Dispensary Alumni-Alumnae Association and Dr. Willard 8S. Bell, Ozone Park, N. Y., is the 
vice-president. Dr. Goldberg is secretary. 

An interesting program is planned for all those who attend. 





PROFESSIONAL NEWS ITEMS 


The Third Mid-Atlantic States Seminar in Oral Medicine 


The Postgraduate Courses of the School of Dentistry of the University of Pennsyl- 
vania is offering the Third Mid-Atlantic States Seminar in Oral Medicine at Skytop Club 
in Pennsylvania’s famous Pocono Mountains, on May 11 to 16, 1952. The general theme 
of the third seminar is concerned with the anatomy, function, and efficiency of the mastica- 
tory apparatus and the application of this knowledge to clinical problems. An authorita- 
tive Faculty has been selected and the contribution of each participant has been integrated 
for the most effective presentation. 

The clinicians include Dr. Oscar V. Batson on an anatomic review of the muscles of 
mastication and the temporomandibular joint; Dr. William Branstad on diagnosis and treat- 
ment of minor abormalities of the temporomandibular joint; Dr. Henry M. Goldman on 
application of the knowledge of abnormalities of the chewing apparatus as a cause of 
periodontal disease; Dr. Ernest R. Granger on recording condylar path and centric rela- 
tion; the significance of this information in restorative and prosthetic dentistry; Dr. 
Richard 8. Manly on the efticiency of the chewing apparatus; and Dr. Robert E. Movers on 
relation of abnormalities of the chewing apparatus to orthodontic problems. 

Attendance for participation is limited to members in good standing of the A.D.A., 

The fee for this seminar, including registration, 
Veterans who can furnish a satisfactory Certificate 
Enroll- 


A.M.A., or similar or comparable groups. 
lodging, and meals for five days is $250. 
of Eligibility and Entitlement will receive a credit of $150 toward the total fee. 
ment is limited. Applications will be accepted in the order they are received. 
For further information write Dr. Lester W. Burket, Director, Postgraduate Courses, 
School of Dentistry, University of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pa. 





Cincinnati Dental Society 


The Cincinnati Dental Society takes pleasure in announcing that the Cincinnati Dental 
Society March Clinic Meeting and Children’s Dental Health Day will be held at the 


Netherland Plaza Hotel on March 23, 24, and 25, 1952. 





Obituary 





HERMAN L. REIss 


1893-1951 


ERMAN L. REISS died at the Doctors Hospital, New York City, after a 

short illness, at the age of 58. He was born in New York City where he 
attended publie school and graduated from Townsend Harris Hall. He at- 
tended the College of the City of New York and graduated from the New York 
College of Dentistry with the class of 1914. 

Upon graduation he became interested in the specialty of oral surgery and 
was affiliated with the New York Throat, Nose and Lung Hospital. At this 
time he was also an instructor of oral surgery in the Extension Courses of 
Columbia University. 


HERMAN L. REISS 


Dr. Reiss served in the United States Army as a dental officer at Fort 
Oglethorpe, Ga., in World War I. 

Dr. Reiss was the attending dental surgeon and member of the medical 
board at Sydenham Hospital. Later he became the Director of Dental and Oral 
Surgery at the same hospital, from which post he retired in 1950 to assume the 
position of Consultant Oral Surgeon. 
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Dr. Reiss was a founder and fellow of the New York Institute of Clinical 
Oral Pathology, was active as a teacher, and, at the time of his death, President 
of its Council. He was also a lecturer and instructor of postgraduate courses 
in oral surgery for the first District Dental Society, of which he was a member, as 
well as of the Dental Society of the State of New York and the American Dental 
Association. 

Dr. Reiss was a member of Zeta Beta Tau Fraternity, Sigma Epsilon Delta 
Dental Fraternity, and Omicron Kappa Upsilon, the honorary dental fraternity. 
He was a Fellow of the International College of Dentists, and a Diplomate of 
the Board of Oral Surgery of the State of New York. 

Surviving are his widow, Julia, and granddaughter, Wendy Ellen, daughter 
of his late son, Dr. Richard L. Reiss. 
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Collective Review 





CLINICAL PATHOLOGY OF THE TONGUE 





JuLIuS ScHarFrer, D.D.S., New York, N. Y. 





(Concluded from the October, 1951, issue, page 1316.) 
Leucoplakia 


The term ‘‘leucoplakia,’’ derived from the Greek leucos, white, and plakos, 
tablet, is descriptive of the principal features of the appearance of the lesion. 
The white color and its various shades of gray play an active role as an 
objective sign in the disease of the mucosa. Considerable confusion has been 
added to the literature of oral pathology by the use at one time or other of 
the following synonyms: leukoplasia, leukoma, psoriasis linguae, buccal 
psoriasis, smoker’s patch, ichthyosis linguae, tylosis linguae, hyperkeratosis 
bueealis vel linguae, plaques blanche de la bouche, leukokeratosis, and plaques 
opalines. 

The leucoplakie lesion starts as a red, granular, sharply defined, and 
slightly sensitive area, becoming slightly whitish-gray. It then progresses to 
a bluish-white plaque, sharply outlined from the normal mucosa, slightly 
elevated, and appearing to be pasted on the mucous membrane. It is 
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adherent and cannot be rubbed off. The patch continues to thicken and be- 
comes creamy white. It may thicken still more, and the surface may become 
elevated and warty, or an ulcer may appear, which is usually the sign of malig- 
nancy.® ** 54 

The significance of leucoplakia is its precancerous nature and the very 
frequent association of leucoplakia with a syphilitic background. There is 
little real discomfort to the patient, beyond the slight roughness, and the 
psychic fear of cancer. 

McCarthy™ * stated that leucoplakia precedes cancer of the mouth in 
one-third of the oral cases and in one-half of the cases of cancer of the tongue. 
It is his contention that the prevention of oral cancer is essentially the preven- 
tion of leucoplakia. This approach to neoplastic etiology is an oversimplifica- 
tion. The exact mechanism by which a previously localized group of normal 
cells change in character to become malignant, invasive, and destructive is 
not known. It is known, however, that cancer of epithelial tissues occurs 
more frequently in areas which show signs of having undergone long-standing 
chronic irritation.*: Leucoplakia, too, is a response of the epithelium to one 
or more forms of chronic irritation, such as tobacco, syphilis, and avitaminosis. 
The presence of leucoplakia in the mouth should be a warning that carcino- 
genesis might occur. Leucoplakia, however, may never progress to cancer ; 
and, conversely, cancer develops in oral tissues without the presence of leuco- 
plakia. 


Fig. 15.—Early leucoplakia with denudation of papillae. (New York Institute of Clinical Oral 
Fathology, Inc.) 


A typical patch of leucoplakia is not very difficult to diagnose. There are 
other conditions which simulate leucoplakia and must be differentiated from 
it. Lichen planus offers the greatest difficulties in differential diagnosis. The 
lesions do not become so thick and white as leucoplakia, and are more likely 
to be lacelike, and a delicate bluish-white. Also, examination of the body else- 
where may disclose lesions of lichen planus on the flexor surfaces of the wrist 
or the center ot the shins, and at times on other parts of the body. 

Occasionally a bluish-white syphilitic lesion on the tongue is seen, which 
heals with antisyphilitic treatment. This lesion is an early glossitis of syphilitic 
etiology, and may progress on to leucoplakia if not treated. 
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Leucoplakia may be considered to be a disease occurring from local irrita- 
tion in patients who have an inherent tendency to hyperkeratosis. This tend- 
ency may be inherited, but there is considerable evidence that it may be 
acquired by general somatie disturbances, such as endocrine dysfunction, 
avitaminoses, and other metabolic conditions. 

Leucoplakia is seen in adults of middle age, and more than 90 per cent of 
the cases reported are in men. There may be one or more patches of hyper- 
keratosis, or the disease may involve most of the mucosa of the mouth and 
tongue. The condition is essentially a defense mechanism causing a keratiniza- 
tion of the mucosa and a sclerosis of the derma. 

Clinically, it is observed that recent lesions are thin, crinkled, and pearly 
looking; older lesions are creamy white and thick, and will desquamate from 
time to time, leaving a beefy red base. Advanced mature patches are in- 
durated, and become fissured and papillomatous. There may be an asso- 
ciated xerostomia. 


Fig. 16.—Leucoplakia. (New York Institute of Clinical Oral Pathology, Inc.) 


Leucoplakia is said to be caused by chronic irritation such as tobacco 
(chewing, pipe, cigar, and cigarettes), carious and broken-down teeth, electro- 
galvanism, highly spiced foods, and betel nut chewing. Dental irritation, as 
the etiologic factor in leucoplakia, has been greatly overstressed. Leucoplakia 
is also found in areas, such as the kidneys and pelvis,"* where the chronic 
irritation of tobaeeo, galvanic current, or rough teeth ean hardly be con- 
sidered etiological.** 

In leucoplakia of the tongue, 30 per cent of the patients have a history 
of syphilis. In the treatment of leucoplakia it is important that patients with 
a positive Wassermann reaction receive antisyphilitic treatment. Leucoplakia 
is also considered as a precancerous lesion. 

The treatment of leucoplakia is not uniformly successful. In the early 
stages, a cessation of irritants will almost always cause a complete recovery. 
The diet should be regulated to eliminate all spicy and irritating food and 
drink. Aleohol and tobacco should be forbidden. The creamy white lesions 
and the fissured papillomatous lesions are dangerous, and require radical treat- 
ment. Excision with the electrocautery gives better results than radiation, 
but both may be used. 

The relatively low incidence of leucoplakia in women does not necessarily 
imply a sex-linked immunity. Rather, it can be interpreted as a direct result 
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of the percentage of men and women who smoke. In recent years with the 
smoking habit taken up by more and more women, it will be possible to demon- 
strate if chronic irritation, as in smoking, is the dominant etiological factor 
in the causation of the disease. 


Fig. 17.—Lichen planus. 


Fig. 18.—Annular lichen planus. (New York Institute of Clinical Oral Pathology, Inc.) 


Lichen Planus 


Lichen planus is a disease affecting the skin and mucous membranes. 
The etiology of lichen planus is obscure. A gram-negative bacillus has been 
isolated that reproduced the disease in human beings. Most investigators 
believe, however, that the disease follows extreme mental] strain and mental 
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exhaustion. .It oceurs in adults only. The lesions rarely occur in the mouth 
alone. 
The tongue lesions are oval plaques scattered irregularly, looking like 
mucosa to which silver nitrate has been applied. The lesions are frequently 
described as annular, lacelike, geometric, or nodular, and are of a pearly color. 

The treatment of lichen planus is more or less on a symptomatic basis. 
Freedom from worry, healthful food, pleasant environment, good oral hygiene, 
and sunshine are recommended. 

The use of caleiferol (vitamin D,) has recently been recommended for the 
treatment of lichen planus, but experience with it is still limited. The dosage 
is the same as is used for lupus vulgaris, 50,000 units two or three times daily. 
The caleium level of the blood serum must be checked at frequent intervals. 
The treatment most relied on at present is a combination of rest and relaxation, 
both mental and physical, the use of heavy metals, as bismuth, mereury, or 
arsenic, and sometimes liver extract. Bismuth sodium triglycollamate, an 
oral preparation of bismuth, one to two tablets three times a day for four to 
six weeks, has some enthusiastic advocates. 


Fig. 19. Fig. 20. 
Fig. 19.—Bullous lichen planus (hypertrophic). (New York Institute of Clinical Oral 
Pathology, Inc.) 
Fig. 20.—Lichen planus. (New York Institute of Clinical Oral Pathology, Inc.) 


Agress and Fishman‘ reported four eases of a harmless syndrome reported 
only twice before in American literature. Lipomelaniec reticulosis is a chronic 
pruritic dermatosis associated with enlarged lymph nodes and, frequently, 
eosinophilia. In the differential diagnosis, either clinically or histologically, 
must be considered pemphigus, Hodgkin’s disease and other lymphoblastomas, 
lichen planus, chronie eczema, and various exfoliative dermatoses. The patient 
in one of the cases reported had lesions on the skin and tongue suggestive of 
lichen planus, both elinieally and histologically. Careful observation over a 
period of ten months and repeated blood studies and biopsies ruled out neuro- 
dermatosis, lichen planus, chronic eczema, lymphoblastoma, Hodgkin’s disease, 
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chronic lymphadenitis, tuberculosis, and mycosis of fungoides. The report 
stated that the histologic appearance was consistent with that of lipomelanic 
reticulosis. .This appearance was characterized by a disorganization of the 
normal structure, hyperplasia of the reticulum cells, the presence of consider- 
able melanie and lipoid material, and often.many eosinophiles. 


Fig. 21.—Lichen planus (same case as Fig. 20 with ulcerative lesion spread apart). (New 
York Institute of Clinical Oral Pathology, Inc.) 


Syphilis 

Sclerotic glossitis is a fibrosis of the tongue which occurs in old cases of 
syphilis. There may be irregular lobulations, i.e., prominent elevations 
separated by deep grooves which unite in a network. The tongue is wine- 
colored and devoid of papillae. This condition is frequently confused with 
the congenital malformation known as scrotal tongue. In scrotal tongue there 
is fissuring and lobulation, and the surface is covered with normal papillae. 
The tongue is soft; there is no pain; and the condition is harmless and 
permanent. 

The fibrosis of sclerotic glossitis may be primary, but is more often the re- 
sult of healing of gummas. The gumma is typical of the tertiary stage of 
syphilis and may occur long after the initial infection, often as long as twenty 
or thirty years after. The lesion is a swelling which has a tendency to break 
down and form a painless ulcer, which heals with difficulty, leaving a sear.*® * 

The clinical diagnosis of chanere of the tongue is not an easy one. There 
is hardly any condition of the tongue which cannot be imitated closely by 
syphilis in some of its forms. Before the widespread use of penicillin and the 
sulfa drugs, syphilis of the tongue was a disease which held second place only 
to carcinoma for destructiveness. It may be confused with epithelioma, 
gumma, and tuberculosis.*° However, the acute onset, the absence of pain, 
the induration of the ulcer, and the rapid involvement of the adjacent lymph 
nodes should make one suspect an initial lesion of syphilis. 
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Next to primary lesions mucous patches are the most contagious of the 
syphilitic eruptions. They are usually found on the inner surfaces of the lip, 
cheeks, gums, tonsils, fauces, and the tongue as a denudation of the epithelium, 
grayish white in color, and on microscopic examination teeming with 
treponema. The chanere and the mucous patch are potentially a source 
of great danger to others, and especially to the dentist who may infect him- 
self and others. 


Fig. 22.—Gumma of the tongue. (Dr. Bernard Levy.) 


Tuberculosis 

Tuberculosis has always been considered an extremely rare disease of the 
tongue.*> Katz,°® after a study of 200 consecutive autopsies at Seaview Hos- 
pital, noted that 19.9 per cent showed definite tuberculosis of the tongue. Of 
course, it must be explained that almost 97 per cent of these cases had their 
lesions at the base and hypopharynx of the tongue, which explains the great 
diserepaney between the figures of Katz (19.9 per cent) and other investigators 
(less than 1 per eent).®> Katz’s investigation showed that the overwhelming 
majority of lingual tuberculosis occurred in patients who had tuberculosis of 
the larynx (83.8 per cent). In the statistics compiled by various investigators 
(1880 to 1925), from the examination of 5,268 tuberculous patients, only 38 
uleers of the tongue were found (0.007 per cent) .*® 

The predisposition of the oral mucosa to invasion by the tuberele bacillus 
is slight; primary tuberculosis of the tongue is rare. Mostly, it occurs as a 
secondary infection from laryngeal or pulmonary foci, and in rare instances 
may be blood-borne from tuberculous bones or joints. 

The clinically important type of tuberculosis is that which occurs on the 
anterior two-thirds of the tongue. Katz*® described six types of gross lingual 
lesions in tuberculosis: 


1. Uleerative type, which is most frequent. 

2. Fissures, which are sensitive, painful, and bleed easily. 

3. Combination of ulcerative and fissures. 

4. Granuloma, which appears as a confluent and unseparated nodular 
elevation, warty and vascular. 

5. Tubereuloma, which is a single nodule situated deep in the parenchyma 
of the tongue. 

6. Glossitis, in which the papillae of the tongue are discrete, eroded, and 
have a velvety appearance. 
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The ulcerative type appears most frequently at the edge of the tongue. 
It begins as a smal] irregular nodule under the mucosa, and soon breaks 
through to form an ulcer, and infiltrate the surrounding tissue. The base of 
the ulcer may be either greenish gray, highly inflamed, or it may be covered 
by granulation tissue. The edges of the ulcer are undermined, and there may 
be a slight to moderate discharge. 

The fissure type usually occurs on the edge or on the dorsum of the 
tongue. Characteristically the fissure is deeper than the surface appearance 
would indicate. The differential diagnosis of tuberculosis of the tongue always 
confronts the clinician with the question of syphilis, carcinoma, or both. There 
is little difficulty in diagnosis if the patient is already in an institution for 
tuberculosis, but it is another matter if he is apparently healthy and no sus- 
picion has as yet been cast upon the lungs. Biopsy of the uleer is an indis- 
pensable aid in diagnosis. Roentgenographic examination of the chest and 
sputum examinations for acid-fast bacilli should also be done to verify the 
diagnosis. At one time the prognosis of tuberculous ulcer of the tongus was 
considered almost as unhappy as carcinoma. It was felt to be fatal within a 
year, or at most, two, and its downward course to be accompanied by much 
distress and severe pain. At present the lingual manifestations of tuberculosis 
are considered inseparable from the systemic condition both in treatment and 
in prognosis. Local surgical excision or radiation therapy is interdicted. A 
rapid spread of the disease always follows such treatment. The final diagnosis 
remains with the microscope and the pathology report. The coexistence of 
syphilis and carcinoma, or even both together with tuberculosis of the tongue, 
is not impossible; therefore a hasty diagnosis in the presence of a positive 
serology should be avoided. 

Pain and tenderness are important symptoms of tuberculosis of the 
anterior two-thirds of the tongue. In lingual tuberculosis an important 
clinical feature, in the differentia] diagnosis with lingual carcinoma, is the 
absence of lymph node involvement in the presence of an indurated or ulcera- 
tive lesion of the tongue. Most observers stress the important role poor oral 
hygiene, jagged, broken teeth, and the use of tobacco play in the history of 
patients with lingual tuberculosis. 

Streptomycin has been confirmed as a potent and practicable chemo- 
therapeutic agent in the treatment of clinical tuberculosis.**° There are, how- 
ever, certain drawbacks to the use of streptomycin, even though it has become 
established as the major method of attack against tuberculosis. There is a 
tendency for streptomycin to damage the eighth cranial nerve permanently, 
creating labyrinthian disturbances which affect balance, and occasionally 
causing deafness. Reducing the dosage and increasing the purity of the drug 
will minimize these reactions. Also, a derivative salt, dihydrostreptomycin, is 
being used, which further reduces these disadvantages. 

A more serious drawback is that the continued presence of the drug may 
produce strains of bacilli that either offer an effective resistance to strepto- 
mycin, or multiply faster with the drug than without it. In spite of these 
disadvantages, which are partly controlled by dosage and limiting the length 
of treatment, streptomycin is very important in the treatment of tuberculosis. 


Tumors 


The conditions usually present preceding the appearance of cancer in the 
mouth are malignant degeneration in almost any kind of benign tumor of 
long standing; mechanical] and chemical irritation and the condition of oral 
hygiene; and/or a number of physiologic changes within the oral mucosa. 
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It should. be clearly understood that a precancerous lesion is not the cause of cancer, but 
rather that precancer is a prodromal stage or prodromal symptom which indicates that the 
chance for the development of cancer is far greater in a given case or at a given site, than in 
the normal.69 


A precancerous lesion is one in which after careful clinical and micro- 
scopic examination no evidence of malignancy is found, but from which, on the 
basis of experience, a certain percentage of carcinomata will develop in time; 
and therefore it is assumed that a greater likelihood of such an occurrence 
exists in the case of such a lesion than if only healthy tissue were present. 


According to our present understanding of the cause of malignant degeneration, no 
one single factor causing chronic irritation or constant minor trauma can be held responsible 
for the ultimate development of a precancerous lesion, but injuries caused by various dental 
conditions are apt to start a sequence of changes within the oral tissue which sooner or later 


may terminate in a state of malignant degeneration.%¢6 


Carcinoma 


Tumors are clusters of cells abnormal for the area in which they are found, 
or present in abnormal] numbers. The clinical criteria for malignancy usually 
include rapid growth, erosion into adjacent organs, and the ability to 
metastasize (to throw off cells, or groups of cells into the blood stream, or 
lymph stream, which are capable of beginning new tumors).*! The character- 
isties of malignancy are not always clear-cut, and there are instances when 
it is difficult to determine whether a particular tumor is malignant or not. 
The basic question seems to be one of control; and tissue is malignant when 
the obscure mechanism which controls normal growth is ineffective. 


Fig. 23.—Early carcinoma. (New York Institute of Clinical Oral Pathology, Inc.) 


Carcinoma of the oral and pharyngeal mucous membrane comprises 3 per 
cent of all cancer and accounts for some 3,700 deaths yearly in the United 
States. In a study of gastric cancer at the University of Minnesota Medical 
School Cancer Detection Center™® designed to uncover early silent gastric 
careinomas and to determine what conditions are most likely to favor the 
development of gastric cancer, patients in the following clinical groups were 
scrutinized and considered to be possible harborers of gastrie cancer: (1) 
patients over the age of 50 with achlorhydria and hypochlorhydria after 
administration of histamine phosphate; (2) patients with pernicious anemia; 
(3) relatives of patients with gastric cancer; (4) patients with unexplained 
hemoglobin levels below 11.0 Gm.; (5) patients with oceult blood in the stools. 
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These patients were studied by means of gastric roentgenograms and in some 
instances by gastroscopic examination. Over a period of approximately one 
year, 1,715 patients were examined. In 55 of these patients they discovered 
lesions requiring further diagnostic procedures (tumors in sites other than 
gastric) of which 7 or 12.7 per cent were tumors of the tongue. In addition 
421 lesions which the authors considered precancerous were discovered, of 
which 31 or 7.36 per cent were leucoplakia of the mouth. Although the oral 
cavity is usually considered as an accessible area compared to the internal 
organs, the five-year survival rates are no better. The best survival rate is 
obtained in the anterior tongue and buccal mucosa groups, and the worst in 
the hypopharyngeal section. When carcinoma invades the local lymphatic 
system, the treatment is always more difficult and the prognosis more grave.’”® 

More malignant epitheliomas are found in some parts of the oral cavity 
than in others.’ The floor of the mouth (ineluding the tongue) is the site 
of the greatest number of malignant growths, while the lower jaw, the cheek, 
and the upper jaw are the sites of relatively fewer ones in the order named.?"® 


24.—Carcinoma with 4 plus Wassermann. Before and after irradiation and antisyphilitic 
treatment. 


Cancer may occur at any portion of the tongue. The most common site 
is at the lateral margins, arising at the site of a traumatic ulcer caused by a 
sharp or jagged tooth or where a loose, ill-fitting denture has caused repeated 
injury. Cancer of the parenchymatous tissue of the tongue may arise in the 
sears produced by an interstitial] glossitis caused by syphilis. Schmitt’** stated 
that cancer of the tongue occurs in such syphilitic lesions in about 50 per cent 
of the cases. 

Cancer of the tongue begins as a painless, thickened, hard ulcer or as a 
small, firm nodule. The growth and development of cancer of the tongue are 
rapid, destroying and replacing normal tongue tissue with tumor tissue that 
is much larger in bulk than the tissue destroyed. As a result, the mobility of 
the tongue is soon interfered with in talking, chewing, and swallowing. 

Carcinoma of the tongue is usually more malignant than that of the lips 
or the cheeks, and tumors near the posterior portion of the tongue or in the 
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floor of the. mouth have the poorest prognosis. According to Bernier,® a 
history of syphilis is not uncommon, although apparently not an important 
etiological factor. Those areas which are exposed to the most trauma are most 
often affected. Pain results early because of pressure on both the motor and 
sensory nerves and is referred to the ear. Because of the extensive lymphatic 
drainage of the tongue there is often a rapid and early involvement of the 
regional lymph nodes. In 160 cases of carcinoma of the tongue Bloodgood" 
obtained a history of precancerous lesions in 154. 

There are three clinical varieties of carcinoma of the tongue: ulcerative, 
infiltrative, and hypertrophie’ : 

Ulcerative type: A superficial ulceration arises from a previous lesion, is 
indurated, grows rapidly, extending over a considerable area, and is aeccom- 
panied by much pain and discharge. The tumor may begin as a nodule beneath 
the mucosa, increasing in size, and finally breaking down and leaving a deep, 
irregular uleeration. 

Infiltrative type: Following leucoplakia, the neoplasm appears as a white 
or light grayish broad induration. After a variable length of time, this in- 
filtrates widely into surrounding tissue, and finally may ulcerate.° 


b 


Fig. 25.—Carcinoma. (New York Institute of Clinical Oral Pathology, Inc.) 


Hypertrophic type: This takes the form of a raised papillomatous lesion, 
appearing as a hypertrophic, exuberant, cauliflower-like neoplasm. The surface 
may be ulcerated. 

An early diagnosis of malignaney means a better prognosis. Extension to 
the lymphatics and adjacent structures is rapid and wide. Early in the course 
of the disease, the floor of the mouth, the base of the tongue, pillars of the 
fauces, and the tonsils may be affected, and the tumor may even extend to the 
base of the skull. An important factor in the high mortality of cancer of the 
tongue is the common practice of applying silver nitrate or other causties to 
uleers of the tongue and the consequent reassuring dismissal of the patient.° 

Lymph node metastasis occurs early, involving, as a rule, the nodes which 
directly drain the affected area, but often there is a bilateral metastasis even 
though the tumor is on one side of the tongue. In certain cases, nodes close to 
the growth may eseape involvement, while others further on are affected. The 
submaxillary nodes are the first affected, then the superficial, and later the 
deep cervical glands. The submaxillary salivary gland is rarely involved by 
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metastasis. The palpable nodes have a hard, fixed feeling. The palpation 
of the glands of the mouth and jaws requires a bimanual method. One finger 
is placed in the mouth under the tongue, the other hand under the chin; in this 
way the floor of the mouth lies between the fingers, and the submental and 
submaxillary glands can be palpated. Metastasis to the organs, although 
rare, may occur, the liver, lungs, pleura, suprarenal glands, and heart being the 
usual sites. 

Epidermoid carcinoma is the most common intraoral eancer. This follows 
for tumors of the tongue as well. The less common tumors of the tongue are 
the angiomas or hemangioendotheliomas, adenocarcinomas, lymphosarcomas, 
lipomas, and lymphoblastomas. 

Epidermoid carcinoma of the tongue is one of the most malignant types 
of cancer. It is more frequently found in men than in women. There is said 
to be an etiologic relationship to tobacco and syphilis. The tumor forms most 
commonly on the side of the tongue, rarely on the tip or dorsum. This seems 
to bear out the frequent thought that trauma is a factor. 

The most common type of lesion forms in areas of leucoplakia containing 
papillomatous formations or eracks.!*? Leucoplakia is significant as a pre- 
cancerous lesion. Its presence almost always denotes chronic irritation. Any 
persistent lesion of the tongue should be suspected, especially if it is indurated 
and ulcerated. The frequent claim of patients that the lesion in question re- 
sulted directly from an accidental bite, burn, or traumatic experience is to be 
discounted. . 

Early diagnosis is of prime importance to the treatment of tumors, and the 
most certain means of diagnosis is biopsy. The presence of palpable sub- 
maxillary or cervical lymph nodes associated with suspicious tongue lesions 
should be considered a tumor with metastasis until proved otherwise. The 
outlook for cancer of the tongue is unfavorable. Untreated patients have a 
life expectancy of between six months and a year and a half. The life ex- 
pectancy of treated patients depends a great deal upon the presence or absence 
of lymph node involvement, and on the size and location of the lesion. Small 
lesions on the edge of the tongue without gross signs of lymph node involve- 
ment or deep infiltration have a favorable prognosis. Large infiltrative lesions 
toward the midline that tend to metastasize to the cervical lymph nodes on 
both sides of the neck have a poor prognosis. 

Martin,® of Memorial Hospital in New York City, reported a 25 per cent 
‘‘eure’’ five years after treatment in a series of 496 traced cases. This figure 
compares approximately with figures of other investigators who, with a total 
of 1,021 traced cases, reported a 27.4 per cent ‘‘cure’’ after five years.*® How- 
ever, the term ‘‘five-year cure’’ is rather unsatisfactory. No provision is made 
in tabulating the results of the treatment for the actual condition of the 
patient, and of the lesion treated. For example, upon examining and report- 
ing on a patient five years after treatment there is pertinent information un- 
reported. What is the physical condition of the patient? What does the 
site of the original lesion look like? Has there been a recurrence of the 
lesion? Is there lymphatic involvement? Are there other signs of metastasis? 
Was radiation used in conjunction with surgery? Was there an interval 
of time between the excision of the lesion and radiation? 

All of these questions and undoubtedly others are pertinent in evaluating 
the results of treatment. The statistical presence of a live patient five years 
after treatment, laudable as it is, does not provide enough information. 

Many physicians, dentists, and patients believe that the five-year goal of 
eancer ‘‘cure’’ means freedom from follow-up examination after that time. 
Cancer patients are often neglected between the fifth and tenth years because 
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of this doctrine of cure rather than control. Some of these patients with re- 
active disease can be reoperated on or treated with radiation methods to 
advantage. Physicians, dentists, and the public should realize that the treat- 
ment of cancer is one of continued control after the five-year goal has been 
passed. Such a program will not only salvage more lives but will detect still 
other unsuspected growths. 

There are other lesions which simulate cancer of the tongue and from 
which it must be distinguished. These are: 


1. Traumatie ulcers, which lack the chronicity of cancer. 

2. Chanere, which is usually located on the forward tip of the tongue. 
The positive Wassermann or dark-field examination does not, however, rule 
out the possibility of cancer. Carcinoma and syphilis may be concomitant. 

3. Gumma, which closely resembles the appearance of carcinoma. It is 
usually a large, single, deeply placed nodule. 

4. Tuberculous ulcer, which usually has a surrounding area of inflam- 
mation. There may be multiple lesions, and nearly always there is pulmonary 
involvement. 

5. Thyroglossal cyst, which is a nonuleerated, lobulated lesion located in 
the midline of the base of the tongue. 

6. Salivary or mucous gland eyst, which is slow growing, nonulcerated, 
and painless. 

7. Normal lymphoid tissue, which is located at the junction of the margin 
of the tongue and the anterior tonsillar pillar. The subjective symptoms are 
not suggestive of carcinoma. 

8. Herpes, which usually has a previous history, and will usually regress 
within ten to twelve days. 

9. Inflammatory lesions of the tongue, which have a history of rapid de- 
velopment, extensive areas of tenderness, lack of induration and ulceration. 


Fig. 26. Fig. 27. 


Fig. 26.—Fibroma on the tip of the tongue. (New York Institute of Clinical Oral Path- 
ology, Inc.) 

Fig. 27.—Fibroma on the lateral surface of the tongue. (New York Institute of Clinical 
Oral Pathology, Inc.) 


The subjective symptoms of carcinoma of the tongue are more marked 
than the carcinomata of other oral tissues. The patient experiences a certain 
awkwardness in eating and speech due to the actual presence of the tumor in 
the muscle, as well as to pressure on the motor and sensory nerves. Pain is one 
of the early symptoms in carcinoma of the tongue. 
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Rhabdomyoma.—Rhabdomyoma is a rare tumor of the striped muscle of 
the tongue that is sometimes congenital but may start at any age; and oc- 
casionally there is a history of trauma which may or may not have any signifi- 
eanece. The tumor is usually a hard, circumscribed, slightly elevated nodule 
rather lighter in color than the surrounding mucosa, and varies from the size 
of a pea to that of a pigeon’s egg. It is slow growing and benign but has re- 
curred after excision. Metastasis has been recorded in connection with sar- 
comatous change. 

Fig. 28. 


ig. 29. 


Fig. 28.—Sublingual papilloma to illustrate case report. 
Fig. 29.—Papilloma. 


Fibroma.—tThe fibroma is a typically benign lesion and frequently found 
in the mouth. The tumor is well defined, may be sessile or pedunculated, may 
have a soft or firm consistency, and is usually the terminal stage of an inflam- 
matory hyperplasia. Fibromata of the tongue usually develop from the deep 
layers of the mucosa. 

The size varies from that of a pea to a very large size; it grows slowly, 
and generally has a duration of many years. The fibroma of the tongue is usu- 
ally a pedunculated lesion. 
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Fibromas cause no discomfort but they may interfere, because of their 
mass, with speech and mastication. If subjected to injury or constant irrita- 
tion, a fibroma will ulecerate, which is believed to accelerate their growth and 
predispose the benign tumor to a transformation into a malignant state. The 
fibromas, like all excised tissue, benign or malignant, should be examined 


pathologically. 


Papilloma.—Papillomas are a proliferation of squamous epithelium. They 
are usually pedunculated growths that develop into cauliflower-like masses. 
They may be soft growths or hard hornified growths (caused by a progressive 
piling up of keratinized epithelium). 

There are varying opinions regarding the malignancy or potential malig- 
naney of the papilloma. It is a benign lesion, although it shows a tendency to 
recur after excision. There are cases on record where, although the diagnosis 
at biopsy was benign papilloma, after excision and complete examination of 
the excised specimen another area showed carcinoma. A fixation of the base 
of the growth and induration of the underlying tissues should cause the eli- 
nician to question the benign nature of the tumor and suspect malignancy. 


Fig. 30. Fig. 31. 


Fig. 30.—Hemangioma. (New York Institute of Clinical Oral Pathology, Inc.) 
Fig. 31.—Lymphangioma. (New York Institute of Clinical Oral Pathology, Inc.) 


A hypertrophy of the papillae of the tongue should not be mistaken for 
papilloma. The foliate papillae form projections which may be mistaken, es- 
pecially if the patient complains of soreness or discomfort, for papilloma, or 
even cancer. In hypertrophy the papillae may be inflamed because of irrita- 
tion or infection. 

The treatment for all papillomas is complete removal by wide excision. 
Onee again it must be stressed that all tissue removed, even if thought to be 
benign, should be examined microscopically by an oral pathologist. 
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Fig. 32. Fig. 33. 


Fig. 32.—Lymphoid infiltration of the tongue. (New York Institute of Clinical Oral 
Pathology, Inc.) 
Fig. 33.—Hematoma. (New York Institute of Clinical Oral Pathology, Inc.) 


Fig. 34.—Glossitis rhomboidea mediana. (New York Institute of Clinical Oral Pathology, Inc.) 
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A growth was observed situated on the inferior surface at the attachment of the lingual 
frenum, It was pedunculated, measured 13 mm. at its widest diameter, appeared clinically to 
be a papilloma (a cauliflower-like mass). There were no subjective symptoms and the pa- 
tient was unaware of its existence. This unawareness of a lesion of considerable size in an 
area that is relatively accessible to view and certainly associated with the movements of the 
tongue is not uncommon, It explains to some degree why patients will insist that a lesion 
(commonly slow growing) must have been caused by some traumatic experience because it 
was unnoticed until then. 

The papilloma (not verified histologically) was never excised because the patient left 
the country. Upon his return, in seven months, visual examination of the area disclosed an 
absence of the lesion and merely a faint red, slightly elevated area of about one mm. where the 
pedicle originated from. The patient stated that no treatment of any kind, or excessive 
manipulation of the former lesion, was made. The explanation is probably a simple one. As 
the peduncle and lesion grew the vessel supplying the lesion thinned out until they were either 
so constricted or damaged that the terminal tissue atrophied. Either the papillomatous mass 
detached itself from the withered stalk, or the mass degenerated and atrophied along with 
the peduncle. The patient did not have any knowledge of the loss of the lesion. 


Angioma.—The angioma is a tumor composed of either blood vessels or 
lymphaties. Therefore one can speak of either hemangiomas or lymphangi- 
omas. Both may occur on the tongue, although the lymphangioma occurs 
more frequently on the tongue and is often of congenital origin. The tumor can 
cause a marked enlargement of the tongue. Treatment consists of excision 
with the endothermy knife, if small. Large angiomata should be treated with 
x-ray or injection of sclerosing solutions to obliterate the blood or lymph 
spaces, and then excision (which can be done with relatively little hemor- 
rhage). 

Glossitis Rhomboidea Mediana.—Glossitis rhomboidea mediana is a be- 
nign lesion of the tongue characterized by the presence of a mass or plaque 
ovoid or rhomboid in shape, situated in the midline of the dorsum of the tongue 
just ‘anterior to the vallate papillae. The lesion is smooth, shiny, red, and marked 
by opalescent or yellow-tinged spots, or wartlike nodules which are frequently 
closely grouped with shallow fissures between them. 

The chief significance of the lesion is that it is often erroneously consid- 
ered to be eancer.®’ The literature on glossitis rhomboidea mediana stresses the 
fact that the incidence of cases occurs predominantly in the male, about 80 per 
cent. The process is usually of long duration and symptom free although 
local discomfort may be present. This condition is to be considered as an 
anomaly rather than a disease. The differences in the mucosal coloring and 
the absence of papillae characterize the surface which may be indurated, usu- 
ally with pain and tenderness absent. 

Nothing is known about the etiology, although it is thought by some to be 
of an embryological nature because of its constant location and permanency. 
Treatment of glossitis rhomboidea mediana is not particularly necessary, but 
the eancerophobia patients makes it desirable to remove the area. The lesion 
is not radiosensitive and electrosurgery prolongs convalescence; therefore, 
surgical excision is the method of choice. 


Lipoma.—Braunstein™ reported a case of lipoma of the tongue. It was 
reported as a mass of about 2 em. in diameter, located at the anterolateral free 
border of the tongue near the tip. It was attached by an elongated sessile 
base. The growth was of a soft, rubbery consistency, on a base of apparently 
normal lingual tissue, covered by a thin layer of mucous membrane through 
which the tumor appeared pinkish gray. The contour of the tumor was smooth 


and lobate. 
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There was no tenderness locally, or discomfort in swallowing. The patient 
had been aware of the growth’s presence for years. It was only because of 
its effect as a speech impediment that treatment was sought. The microscopic 
examination confirmed a report of lipoma. 

Although Braunstein stated that the lipoma is a rather rare lesion to be 
found on the tongue, there are a great many cases of lipoma of the tongue 
reported in the literature, of different sizes, and even of bilateral distribu- 
tion.'* #5 

The lipoma is found wherever adipose tisue is found. It is slow growing 
and benign. The fat tissue exerts pressure on the epithelial surface, flattening 
out the papillae of the tongue so that the yellow contents of the tumor shine 
through the thin covering and the subepithelial circulatory bed is clearly 
visible. 

Bowen’s Dermatosis.—A rather rare involvement of the mucous mem- 
brane is Bowen’s dermatosis. It occurs mostly on the skin, but Cipollaro 
and Foster** presented a case of this lesion (occurring in a woman, as do most 
other cases) located on the lateral aspect of the tongue. In the early stage 
lesions are reddish, well cireumsecribed, nonulcerated, with a soft base. The 
lesion may stay latent and relatively unchanged for long periods. The lingual 
lesion described was a nodule, raised, reddened, and firm with a slight erosion 
on the summit. There were no inflammatory changes. 

The etiology is unknown but numerous cases of Bowen’s disease give a 
history of extended arsenic therapy or exposure, which might be of some 
etiologic significance. The treatment is a prompt, wide excision of the lesion 
followed by postoperative radiation. This condition is regarded as a ear- 
cinoma in situ or intraepidermoid carcinoma that may take on invasive and 
metastasizing characteristics. 


Fig. 35. Fig. 36. 
hn 35.—Sublingual cyst. (New York Institute of Clinical Oral Pathology, Inc.) 
g. 36.—Tissue specimen of sublingual cyst illustrated in Fig. 35. (New York Institute 
of Clinieat Oral Pathology, Inc.) 


Dermoid Cyst.—The lingual dermoid cyst (also called epidermal cyst) is 
an inclusion cyst which is sometimes found beneath the tongue. The origin 
of the cyst is the inclusion of an area of epidermis at an early developmental 
stage by the growing together of the mandibular processes. The subsequent 
growth of the mandible determines whether the resultant inclusion cyst will 
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Fig. 37 Fig. 38. 


Fig. 
Pathology, Inc. 


37.—Sublingual dermoid cyst, side view. (New York Institute of Clinical Oral 
Fig. 38.—Sublingual dermoid cyst, front view, with tongue elevated. (New York Institute 
of Clinical Oral Pathology, Inc.) 


Sublingual dermoid cyst, profile view. Figs. 37, 38, and 39 are the same case. 
(New York Institute of Clinical Oral Pathology, Inc.) 
















106 REVIEW OF LITERATURE 


be a dermoid of the chin, or under the tongue. Dermoid cysts may achieve 
extraordinary sizes. The contents of the dermoid cysts range from putty- 
like to a watery consistency, and may be clear to dark brown in color. In 
some cases hair has been found as part of the contents of the cyst. 

The diagnosis of a dermoid eyst depends on its location—in or near the 
midline—the lack of pain, and its chronicity. The treatment consists of com- 
plete removal. Every effort should be made to remove the entire cyst wall, 
to prevent recurrence or a persistent fistula. 

Angioneurotic Edema.—Angioneurotic edema is characterized by sudden 
edematous swellings. Periodical repetition and multiplicity (of sites) dif- 
ferentiate the swellings of angioneurotic edema from localized inflammation 
due to insect bites or the early stage of infection. 

It is generally considered to be an allergic manifestation, not always 
demonstrable, which produces an individual hypersensitivity of the neuro- 
vascular system. Psychosomatically, an emotional instability is considered 
to be a factor in some eases. 

The lips, eyelids, cheeks, tongue, soft palate, and uvula are the parts most 
affected. It may spread to, and inelude, the pharynx, producing difficulty in 
breathing and swallowing. Associated with the swelling of the tongue may 
be an anesthesia and subsequent blistering of the tongue. Treatment of angi- 
oneurotic edema is the administration of epinephrine, ephedrine, or amphet- 
amine sulfate. It may be necessary to perform a tracheotomy if the throat 
becomes involved. 

Herpes Zoster.—Herpes zoster, also known as shingles, is thought to be 
due to a neurologic virus, and occurs mainly in the region of the face supplied 
by the trigeminal nerve and affects the skin and mucosa, rarely the mucosa 
alone.* 

The disease affects people who are in a generally debilitated state. Be- 
cause debility suggests some form of nutritional] deficiency it is frequently 
treated by thiamin hydrochloride. A hyperesthesia of the affected parts and 
neuralgia are the early symptoms. Later, the formation of vesicles occurs at 
the mucosal terminations of the peripheral nerves. These vesicles last for a 
week to ten days, leaving a white scar. Pain is a common associate symptom, 
and in many eases is the reason for seeking professional advise. 

Pemphigus.—Pemphigus, which frequently has oral lesions, also affects 
the tongue. The oral lesions appear as small bullae which break down due to 
the action of heat, moisture, and trauma. There is a serous exudate and the 
lesions appear as red, painful, congested erosions covered by desquamated 
epithelium. Salivation is profuse, the breath is offensive, and the general oral 
soreness prevents mastication. Pemphigus is a grave disease, the etiology of 
which is unknown, and is very frequently fatal. 

Actinomycosis.—Actinomycosis of the tongue is common among herbiv- 
ora and pigs; it is relatively rare in man. The almost universal practice of 
cooking food protects man from this disease which is also known under a 
variety of names—woody tongue, woody jaw, lumpy jaw, wooden jaw, or big 
jaw. 

The relationship between infected animals and man is clear. In studying 
the etiological factors of the infection there are histories such as an associa- 
tion with diseased animals, and chewing grass, straw, or grain. Fitzwilliams* 
stated that the disease is more frequently noted among the rural population 


than among urbanites. 





*“There is no universally accepted definition of a virus; the one I prefer is that a virus 
is a parasitic micro-organism considerably smaller than most bacteria, which is capable of 
multiplication only within living susceptible host cells.’ 
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A traumatized tongue may be infected by objects placed in the mouth 
(pipe, fruit, fingers, and straw) or even by a carious tooth. Actinomycosis 
is world-wide in distribution. The etiological agent of actinomycosis is a true 
parasite of the mucous membranes and is never found in nature apart from 
a parasitic or pathogenic habitat. Davis’ in his study of almost fifty cases 
did not find the infection more common in rural than in urban areas. 

The treatment of actinomycosis has been difficult and prolonged. Recur- 
rences are not uncommon. Radiation, incision and curettage, and in recent 
years the sulfonamides and penicillin have all been reported successful. Me- 
Vay and associates” reported a case that was extremely resistant to penicillin 
but responded ‘well to aureomycin. 


Fig. 40.—Bulbar paralysis. (New York Institute of Clinical Oral Pathology, Inc.) 


Comment 


In view of our present knowledge of the pathology of the oral cavity, 
there are certain points which I should like to mention. In ulcerative lesions 
of the mucous membrane the use of caustic or irritating chemicals such as 
silver nitrate is interdicted at least until a definite diagnosis has been estab- 


lished. 

Chemical irritation can change the clinical aspect of the lesion sufficiently 
to mask the true nature of the lesion and make diagnosis by inspection impos- 
sible. Also this change due to irritation can so alter the appearance of the 
lesion as to confuse the picture and cause the loss of valuable time in search- 
ing for the proper laboratory tests to employ. Should the condition be a 
malignant one, employing an irritating or caustic therapy is the most unde- 
sirable method of treatment and may actually aggravate or stimulate the tu- 
morous tissue. The behavior of a tumor, even one of low-grade activity, de- 
velops a markedly increased activity if any agent is used that produces an 
acute inflammatory condition of the growth or in the tissues surrounding the 
growth. Such inflammatory agents may be acute infection, escharotic medic- 
aments, x-ray, radium, or electrocoagulation. If any of these therapeutic 
agents are used inadequately or fail to destroy the lesion completely, the 
growth takes on an increased activity resulting in a greater likelihood of 
metastasis.*** 
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The examination of the mouth and pharynx is adequate only if the en- 
tire field is explored, and if the findings have been recorded. A cursory glance 
at the soft tissues of the mouth is inexcusable. There should be a set plan of 
procedure, a routine method of examination, followed without variation, and 
becoming a fixed working habit. 


B. 


Fig. 41.—A, Erythma multiforme bullosum (ulcer on dorsum of tongue). 3B, Erythema 
multiforme bullosum. Desquamative plaques on mucous membrane with bleeding margins. To 
be differentiated from pemphigus and drug sensitivity. Other lesions on hands and penis. 
Dark field and serology, negative. 


The routine examination takes but a few minutes, but it should begin 
with the lips and include the cheeks, palates (hard and soft), floor of the 
mouth, mucous surfaces of the upper and lower lip, and the tongue. The 
tongue can best be examined by holding the tip with a small square of gauze 
(to hold the tongue quiet), and by using a mouth mirror or tongue blade for 
the necessary manipulation and exposure. Palpation performed routinely 
will disclose the hidden indurations in the floor of the mouth and the body 
of the tongue which may be asymptomatic for a long time. Palpation should 
be done gently; delicacy of touch is most important in disclosing variations in 
consistency.'°° 
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Any findings must be recorded, preferably by means of a simple dia- 
gram, This should inelude the exact site, shape, and size of the lesion or 
abnormality, and also the distance from some landmark such as the border, 
midline, or other clearly determinable line or structure. 

When a suspected lesion is encountered a biopsy is indicated. A biopsy 
of the tongue, with its vascularity and mobility, requires surgical] skill. Bi- 
opsies should not be done indiscriminately and without proper care. The 
excision of a small piece of suspected tissue for microscopic examination is 
made at the border of the lesion and should inelude some of the adjacent, pre- 
sumably healthy tissue. 

It has been said that the biopsy procedure in cancer cases may be danger- 
ous, that the attending trauma may greatly increase the growth activity of 
the cancer, and placing loose cancer cells at the openings of small veins and 
lymph vessels may initiate metastasis. However, on the basis of animal ex- 
periments and clinical experience, such unfavorable consequences need not 
he feared. The taking of biopsies is to be desired in the presence of suspicious 
lesions. Repeated biopsies, however, often done by different consultants, 
are to be frowned upon—the results may be disastrous. Instead, access to 
the slides from the original biopsy should always be available. 

To the psychopathologists the mouth represents an organ for the expres- 
sion of instinetual cravings, as do the other parts of the body, especially its 
orifices.° When the mouth or parts of it are damaged, or in pain, far-reaching 
emotional reverberations are stirred up. Reactions may occur which seem 
irrational and bizarre to those who look upon the mouth in its realistically 
adaptive role. 

Instinetively, the mouth functions range from the earliest sucking impulse, 
swallowing, tasting, tearing, and biting to the use of the mouth as an organ 
of love. Many of the instinctual drives in adults are suppressed through edu- 
eation, or have been taken over by more appropriate and differentiated 
organs, or find satisfaction in vicarious or substitutive ways, by smoking, 
drinking, or eating. When in the course of advising a patient with early leuco- 
plakia, for example, that smoking is strictly forbidden, we must bear in mind 
the psychie factors involved. Can the withdrawal of tobacco be an easy ad- 
justment? Will there be personality changes? The need to get solace and 
comfort and to satisfy oral craving is often so imperative that it should not 
be met with frustration and prohibition. The problem of how to advise the 
withdrawal of atavistic pleasures without a concurrent personality trauma 
is a weighty one. Most often patients solve the problem by agreeing to our 
advice in prineiple but not in practice. 


Summary 


The aim of the dental clinician should be to prevent pain, restore normal 
funetion, and maintair oral structures in good health. To narrow our diag- 
nostic vista to the size of a carious lesion or periodontal pocket hinders the 
development and practice of preventive dentistry. 

Although the tongue is no more important than any other part of the 
dental mechanism, it has for too long been neglected as an important mirror 
of mucosal and somatie aberrations. 

An attempt has therefore been made to enumerate and diseuss the pa- 
thology of the tongue. 

I wish to acknowledge with thanks the collaboration and advice given by The New 
York Institute of Clinical Oral Pathology, Inc. 
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ANATOMY AND PHYSIOLOGY 


Contributo all’anatomia chirurgica dell’articolazione temporo-mandibolare. (A contribu- 
tion to the Surgical Anatomy of the Temporomandibular Joint.) L. Marziani. Riv. 
ital. di stomatol. 6: 541, June, 1951. 





Surgical operations performed on the area of the face which comprises the parotid 
gland, or the temporomandibular joint, frequently cause injuries to the temporofrontal 
and the zygomatic branches of the facial nerve. The incomplete knowledge of the ana- 
tomic features of this region is partly responsible for the relatively high percentage of 
nerve injuries. Even the carefully conducted investigations of Poirier, in which the 
course and the morphology of the facial nerve were studied, omitted the description of 
that branch of the seventh nerve which innervates the intraparotid area. Likewise, the 
terminal branches of the facial nerve are not yet defined exactly enough to allow a dis- 
cussion of all the possible combinations of its relationship to adjacent anatomic features 
of the face. Richet, Merkel, and Poirier sustained the view that the course of the 
peripheral branches of the facial nerve follows the subcutaneous layer of the skin. 
Tillaux, however, referred to these branches of the facial nerve as collaterals lodged be- 
tween two clearly distinct compartments of the parotid gland. According to Tillaux these 
collaterals fuse with the aponeurosis of the masseteric muscle. According to Dentice the 
temporofrontal branches of the seventh nerve perforate the masseteric aponeurosis at 
the level of the zygomatic arch. Above the zygomatic arch the branches would pass 
through a subcutaneous areolar tissue toward the external surface of the epicranial apo- 
neurosis. The terminal branches of the facial nerve distributed in the musculus orbicularis 
oculi become superficial about 1 em. below the inferior margin of the zygomatic arch. 
The rest of the terminal portions are covered and protected by the parotideo-masseteric 
aponeurosis. However, they appear on the surface again when they follow their course 
toward their respective muscles in which they are distributed. This uncertainty con- 
cerning the descriptive anatomy of this region may find its justification, to a certain ex- 
tent, in the variability of the mimical expression of the individual. Thus each single 
person has his own characteristic distribution and his own topographical mark of the 
branches of the facial nerve. It is obvious, therefore, that a strict schematization of the 
distribution of the facial nerve is unfeasible. This leaves one possible way of description 
by which this topographically important area might be classified, namely, by a determina- 
tion of those zones of interest which contain the most important nerve branches. In- 
vestigations conducted following this line of thought have resulted in some sort of classi- 
fication in which ‘‘a danger zone’’ and a zone with ‘‘relative safety’’ could be established. 
In connection with this problem Aubry and Freidel visualized an area on the face which 
may be distinguished by a demarcation line extending from the mastoid process up and 
forward in an oblique direction at 45 degrees to the horizontal plane. This line would 
cross the temporomandibular joint and the zygomatic arch. The entire zone below and 
in front of this line would be ‘‘a danger zone.’’ According to Zipfel the temporofacial 
branch crosses the mandibular collum by a finger’s breadth below the zygomatic arch. 
Chifoliau and Descomps concluded that the palpebral ends of the facial nerve cross the 
zygomatic arch 2 cm. in front of the basis of the tragus. Based on these anatomical find- 
ings Aubry and Freidel stated that in a surgical approach of the temporomandibular joint 
the initial incision performed in the vertical plane must not descend more than 2 cm. 
below the meatus externus; and in a horizontal plane it is prohibitive to pass the incision 
above the zygomatic arch. 

To verify the validity of this statement the author dissected thirty-three specimens 
belonging to various age groups. The zygomatic arch and the temporalis branches of the 
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seventh nerve were studied in their terminal ends. The result of these investigations gave 
evidence that the nerve endings of the facialis which innervate the musculus orbicularis 
palpebrae pass always in front of the base of the zygomatic arch. The frontal branch of 
the seventh nerve is also either above or in front of the base. Topographically the di- 
vision of the facial nerve into its terminal branches offers a great number of variations. 
The 2 cm. limit below the zygomatic arch, accepted as a common rule in the few available 
descriptions of this area, is vigorously contested by the author. He condemns, justly, 
the illusory practice of adopting rigid formulas to anatomically such a variable area. 
There is no feature of this area from an anatomical aspect which, either by virtue of its 
existence or by its constant relationship to its environment, may offer a definite and con- 
clusive reference to a topographic description. The author defines this area, rather, as a 
zone which comprises the facial nerve endings within the range of the probability. Thus 
an area of the face is described by the author which is situated behind the zygomatic base 
and it is characterized by a relative security from injuring the facial nerve terminals in 
surgical operations. 


A. @. Bi. 


ANESTHESIOLOGY 


Newer Anaesthetic Agents in Children, With Special Reference to Trichlorethylene and 
Kemithal. C. R, Stephen and H. M. Slater. Anaesthesiology 12: 135, January, 1951. 


Trichlorethylene is a colorless, noninflammable liquid boiling at 87° C. Most of the 
anesthetic is eliminated from the lungs, although a small amount can be found in the 
urine, in the form of trichloracetic acid. It has been used by one British author 40,000 
times without serious difficulty. It can be used with nitrous oxide and oxygen to cause 
a smooth induction. Its main advantages are a degree of analgesia not matched by other 
agents, rapid recovery (outpatients may walk out twenty minutes after anesthesia), 
nausea and vomiting are rare, and at least 25 per cent oxygen can always be used during 
anesthesia. It is well tolerated in children over 2 years of age. Disadvantages are due 
to the fact that muscular relaxation is difficult with this agent alone, tachypnea may occur, 
and bradycardia with some cardiac arrhythmias may result from its vagotonic activity. 

Kemithal is a short-acting barbiturate used intravenously. Its indications are the 
same as those of Pentothal. Because it depresses respiration less and has a higher margin 
of safety than other short-acting barbiturates, it has been used on children. Being pri- 
marily a hypnotic, it is combined with other anesthetic agents (usually nitrous oxide and 
oxygen, or curare, are used) to provide muscular relaxation. A large dose of 5 per cent 
Kemithal is used initially and is not repeated for about an hour. In this way it has been 
used over 1,000 times without difficulty. Induction laryngospasm, as well as postoperative 
nausea and vomiting, is rare. This drug may not replace Pentothal, but because of its 
greater margin of safety it has found considerable usefulness in children. 


a 


Blindness After a Mandibular Injection. H. R. Nevin. Modern Dentistry 4: 26, October, 

1951. 

A letter from Dr. E. Sandoval, Pasto, Colombia, to Editor Nevin reports the fol- 
lowing: 

‘‘T wish to bring to your attention a peculiar case which occurred in my office 
several months ago. A lady came to my office in need of dental treatment. Her lower 
left molar had to be extracted. I made a mandibular injection in the corresponding side 
(naturally, with Monocaine) and waited 10 minutes for the anesthetic to take effect. 
Can you imagine my surprise to note that instead of the anesthetic taking immediate 
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effect on the lower jaw, a light ring began to form around the left eye and at the same 
time, the patient told me that the vision was beginning to fade on the same side. Two 
minutes later the patient could see absolutely nothing. 

‘Very, very slowly, she started to regain her sight and finally the extraction was 
made with very satisfactory results. My comment on this case is that it was anastomosis. 


”? 


Dr. Nevin consulted Dr. C. A. DeVere, an anatomist, and his opinion is as follows: 


‘‘The experience encountered in this case may be explained anatomically, by a 
reflex manifestation expressed through the ciliary ganglion, and the long and short ciliary 
nerves. 

‘‘This ganglion is located in the posterior part of the orbit, between the optic nerve 
and lateral rectus muscle. At its posterior border the ganglion receives three roots: 


‘*1, A long sensory root given off by the nasociliary, a branch of the ophthalmic 
division of the trigeminal nerve. 

‘2. A short or motor root which springs from the oculomotor nerve. 

“¢3. A sympathetic root, which is derived from the lateral carotid plexus. 


‘*From the anterior border of the ganglion, the short ciliary nerves are given off. 
They pass along the optic nerve and at the back of the eyeball, from twelve to eighteen 
may be counted, where they pierce the sclera around the entrance of the optic nerve. 

‘*The short ciliary nerves contain motor, sensory, and sympathetic impulses to the 
sphincter and dilater pupillae of the ciliary muscle of the iris. 

‘‘The long ciliary nerves spring from the nasociliary nerves, a branch of the 
ophthalmic division of the trigeminal. They are sensory nerves and send twigs to the 
ciliary muscle, the iris, and the cornea. ; 

‘‘The patient in question may have had abnormally low tegumen, that is the floor 
of the middle cranial fossa and the trigeminal ganglion resting within it, may have curved 
lower into the infratemporal fossa. Or a very short-necked condyloid process, or a man- 
dibular foramen placed higher than normal, any of these osteological anomalies would 
result in deposition of the anesthetic solution relatively closer to the trigeminal ganglion. 
Adsorption of the solution into the ganglion would express reflex action in other divisions 
of the trigeminal nerve in this case, the ophthalmic and its own terminal branch, the 
nasociliary; as well as the ciliary ganglion in direct communication with the ophthalmic 
division.’’ 

Editor’s Comment 

The question is how to avoid the unpleasant occurrence. Of course, we cannot avoid 
it if the anatomical anomalies exist, as explained so well by Dr. DeVere, but we can do 
our share to prevent or minimize it by injecting the anesthetic solution at the proper 
height. It is, of course, understandable that the higher the injection the more likelihood 
there would be for the solution to diffuse into the ophthalmic nerve and through it to 
the ciliary ganglion and the optic nerve. Fortunately, this is only of a temporary nature 
and vision will be restored as soon as the action of the anesthetic is dissipated and the 
nerve tissues are restored to normalcy. 

a. 0. 





Operative Oral Surgery 


ALVEOLAR BONE REGENERATION 


Howarp W. SmitrnH, D.M.D., New Haven, Conn. 


HIS article presents a clinical study of bone regeneration in a series of 

dentoalveolar periapical abscesses which have been treated by filling the root 
canals, amputation of the root tips, and extirpation of the bone pathology. 
The progress of bone regeneration has been demonstrated by periodic radio- 
graphie examinations. 

The purpose of this study is to present data which may be helpful in 
establishing the following relationships: 

1. The size of the area of bone pathology with respect to a favorable 
prognosis. 

2. The extent to which the tooth root need be amputated. 

3. The rate of bone regeneration in relation to the particular tooth involved. 

4. The relation of the mucoperiosteal incision to the bone incision. 

5. The time interval between the root canal filling and the root amputation. 

6. The number of treatments necessary to effect a cure. 

7. The age of the patient in relation to the rate of bone regeneration. 

8. The rationale for using a two-stage procedure. 

It is sincerely hoped that this study may be of value to the general prac- 
titioner as an instrumental aid in establishing for him a foundation upon which 
to build the assurance of desirable and constant results which can be obtained 
from these procedures. It is not the purpose of this study to recommend the 
root canal filling procedures employed as being superior or to suggest that this 


surgical approach deserves meritorious acclaim. 


Procedures 

The procedures employed (Figs. 1 to 5) were first subjugated to the feasi- 
bility of performing the operation; for in addition to all the general consider- 
ations found necessary and desirable to execute a satisfactory root canal filling, 
special attention is called to the following: 

1. Reduction of the acute symptoms, when so present, without removal of 
the involved tooth or teeth. 

2. Degree of tooth mobility and the possibility of securing adequate 
stabilization. 

3. Absence of periapical abscess drainage through the periodontal mem- 
brane and gingival crevice. 

4. Presence of adequate bone support in the alveolar crest region. 

This thesis was presented to the Faculty of the Yale University School of Medicine in 
candidacy for the degree of Doctor of Medicine. 

From the Department of Surgery, Yale University School of Medicine. 
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Procedures executed for reduction of the acute symptoms of periapical 
infection varied considerably with the individual patient. In the vast majority 
of acute cases, the employment of systemic antibiotics and drainage of the peri- 
apical abscess by opening and enlarging the root canal were sufficient to insure 
subsidence of the acute symptoms. (Case 48, Figs. 6 to 11.) 

In the presence of an obvious subperiosteal accumulation of pus, incision 
and drainage was performed in addition to drainage through the pulp canal. 
Drainage via the incision in the mucous membrane was maintained until the 
acute symptoms had subsided and then the incision was allowed to close. Usually 
within two weeks the incised area had healed and the acute phase passed. 
The pu'p canal was left open during the entire period. 


MENTAL FORAMEN MANDIBULAR CANAL 


Fig. 1.—Sketch showing general basic bone and tooth anatomy. Note position of mental 
foramen and mandibular canal. 


Mobile teeth were checked for occlusal disharmony and ground to relieve 
excessive bite pressure when necessary (Case 36, Fig. 12). The majority of 
mobile teeth were those presenting the acute phase whereupon subsidance of 
the acute symptoms brought about a more firm attachment of the teeth in the 
socket. If necessary the tooth was splinted by means of wires, bands, or appli- 
ances. (Figs. 13 to 25.) 

Those teeth presenting drainage of their periapical abscesses through the 
periodontal membrane and gingival crevice were not selected for study in this 
series, nor were those cases where root amputation procedures were performed 
on the molar teeth. 

When there exists, in addition to the periapical abscess, an extensive amount 
of alveolar bone loss due to periodontal disease, it was felt that the amputation 
procedure was desirable in proportion to the gingival extent of the apical bone 
pathology on the palatal aspect of the tooth. If the gingival loss of bone was 
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Fig. 3. 

Fig. 2.—Sketch showing the general arrangement of the 

operative time of each. Note gradual regeneration of the alveolar 

period. 

Fig. 3.—Drawing showing general relationship of roots, bone, and 
Pathology may be seen at apex of second premolar. 

Fig. 4.—Drawing showing approach to pathology through the labial cortical plate of bone. 

upon completion of the transection 


x-ray series and the post- 
bone during the one-year 


mucoperiosteum. 


Fig. 5.—Drawing showing position of No. 701 bur 
and position of the wire ioop. 
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Fig. 10.—Case 48. Shows exposure afforded by retraction of lip with thumb. 

Fig. 11.—Case 48. Same patient, one month later, showing minimal incision scar and 
ack of tooth discoloration. 

Fig. 12.—Case 36. Age 25. Shows upper right central incisor relieved of excessive bite 
pressure. Note spaces between teeth making possible replacement noticeable. 
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no greater than that on the adjacent teeth, and it was deemed advisable to re- 
tain them, then this tooth, if it had no direct connection between its apical bone 
pathology and its gingival bone loss, was considered worthy of an operation in 
proportion to the accessibility of the palatal portion of the apical bone pathology. 

In all instances, with the exception of the previously mentioned acute cases, 
the root canal was reamed and filled at the first appointment. At this time 
the following preoperative information was obtained for surgical purposes both 
from examination of the x-rays and execution of the root canal filling: 


1. The distance from the incisal edge of the tooth to its apex. 

2. The position of the tooth apex in relation to the labial and lingual 
alveolar bone cortices. 

3. The degree of divergence the long axis of the tooth made with reference 
to a perpendicular to the plane of occlusion. 

4. The site of the wider interapical space. 

5. The approximate location of the periapical pathology. 


Fig. 13.—Case 8. Occlusal films showing extensive bone loss with 4 teeth involved in two 
separate abscesses. 

After cleaning and reaming the root canal, a stiff reamer of a known length 
was selected and inserted into the canal so its tip lay at the apex of the tooth. 
When in this position the amount of protrusion (P) (Fig. 26) was measured. 
As the reamer was slowly inserted one observed its direction and could tell 
whether the apex of the tooth lay nearer the palatal or labial bone cortex (Fig. 
27). When in position a small protractor was placed along the plane of oc- 
clusion with its vertex on the reamer (Fig. 28). As the reamer was withdrawn, 
the degree of divergence from a perpendicular to the plane of occlusion was 
measured. Having obtained and recorded the above information, the root canal 
was filled. 

The site of the wider interapical space and the approximate location of the 
periapical pathology were determined from an examination of the x-rays (Figs. 
29 to 31). 
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Fig. 14. 


Fig. 15. 


Fig. 16. 





Fig. 14.—Case §&8. Shows malposition of upper right lateral incisor involved in the 
pathology. 

Fig. 15.—Case 8. Shows incision for operation on upper right central and lateral in- 
cisors. 

Fig. 16.—Case 8. Shows extensive bone loss. Patient could breathe with ease through 
this opening as it extended into the inferior meatus. The palatal bone plate was missing be- 
hind the lateral and central incisors. 


3 





97Bl UP JUSUIBAOUL YIOO} JO UOTVaI]dWIO. sMOoUS -g 
uo!I}Bieado Aula GUO JUSLUZBII} O1QUOPOYWO Jo ye SMOUS °8 
UOISIOUT PaTBay SMOYUS “g IseO—gT 
SeInjns JO UOHIsod Suymoys pasojo vary °g aweo— LI 


SMITH 








= 
> 
~ 
= 
x 
< 
= 
= 
A 
o 
a 





treatment 


lateral 


in 


- 

> 
~ 
= 


Shows completion of 


Fig. 21.—Case 


Fig. 22.—Case 
toward the palate. 

Fig. 23.—Case 
tainer. 
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Appliance utilized in moving the tooth in a palatal direction. 


Fig. 22. 


Shows appliance in place with rubber band pulling the lateral incisor 


Shows appliance with wire about the lateral incisor acting as a re- 
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The second appointment, at which time the amputation of the root tip 
was performed, was usually the following day. Sufficient time was allowed 
between the first and second stages of a two-stage procedure to provide adequate 
set of the canal filling paste about the gutta-percha point. If a hard cement 
was used and the filling procedures were simple, the root amputation was per- 
formed at the first sitting. 


Fig. 24.—Case 8. Shows appliance removed at end of third month following operation. 


X-rays showing progress of bone regeneration. Note growth of bone up 
Note persistence of space in the through-and-through loss 
closure of 


Fig. 25.—Case 8. 
the side of the lateral incisor root. 
of bone at tip of right lateral incisor in the one-year postoperative film. Note 


naso-oral opening in the bone. 
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The incision in the gingival tissue was generally horizontal, being at right 
angles to the long axis of the tooth and almost entirely in the cemental gingivae. 
Its height above the gingival margin depended upon the depth of the gingival 
































Fig. 26. Fig. 27. 

Fig. 26.—Location of tooth apex 

Fig. 27.—Location of tooth apex 
labial (L). 


and measurement of protrusion (P). 


in reference to the bone cortices, palatal (P) and 




















of divergence the long axis of the tooth makes with 


Fig. 28.—Measurement of the degree 
plane of occlusion. 


reference to a perpendicular to the 
At least a 4 to 5 mm. distance from the bottom of the gingival crevice 


erevice. 
to the incision was allowed. The lateral extension of the incision varied some- 


what with respect to the curvature of the labial alveolar bone cortex, the length 























Fig. 29.—Case 5. Age, 21. X-rays show curved root tip and inability to fill the curved 
part. Note wider interapical space near cuspid. Note gradual regeneration of bone. 

Fig. 30.—Case 13. Age, 24. Note gradual regeneration of alveolar bone. Note minimal 
amount of pathology. 

Fig. 31.—Case 30. Age, 31. Demonstrates regeneration of bone up entire side of the 
lateral incisor root. A case of long-standing pathology. 
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Fig. 33. 


Fig. 34. 








Fig. 32.—Case 49. Shows incision for operation on the lower first premolar. Note 
muscle attachment. 

Fig. 33.—Case 49. Shows area after tip removal. Note anterior approach to tips of 
lower first premolars to avoid mental foramen. 

Fig. 34.—Case 49. Shows closure of wound. 
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of the tooth root, the location of low muscle attachments (Figs. 32 to 35), sears 
of previous incisions, location of foramina, and the presence of fistulae. Gen- 
erally, however, the incision extended laterally on both sides from the midline 
of the involved tooth to the center of the second interproximal space. 


Fig. 35.—Case 40. Picture shows V-shaped incision to avoid labial. frenum. Note 
approach to the central incisor apex from the lateral side. Note distance between skin in- 
cision and bone incision. 


Fig. 36.—Case 31. Shows apex of tooth exposed upon retraction of the mucoperiosteum. 


Upon retraction of the skin flap, one of three conditions was found to exist: 


1. Presence of sufficient bone pathology to produce an evident loss of labial 
alveolar bone cortex through which cavitation the tooth apex was visualized 
(Fig. 36). 
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2. Presence of thinned labial alveolar bone cortex which may have a 
spongy texture, but usually was mottled and presented a darker color than the 
surrounding bone (Fig. 3). 

3. Normal labial cortical bone which may show the ridges created by the 
presence of roots beneath (Fig. 16). 

4. Normal labial cortical bone, entirely devoid of landmarks (Fig. § 




















Fig. 37. Fig. 38. 
Fig. 37.—Location of the tooth apex at operation. 
Fig. 38.—Indication of entrance site to apex in varied positions. 


In the first instance, where the bone pathology was clinically extensive, it 
was not necessary to visualize the tooth apex as the labial alveolar surface of 
bone was destroyed in that region. If the destruction were radiographically 
large but not clinically visible upon retraction of the mucoperiosteum, the tip 
was often located by pressing the cortical bone with a blunt instrument in the 
apical region and the thinned cortical plate collapsed to reveal the root tip. In 
those instances in which the bone pathology was minimal and in which there was 
no cortical opening, thinning, or ridges present to indicate the location of the 
tip, it was necessary to utilize more than imagination to locate precisely the 
root tip, especially when the apices were in close approximation. It was in 
those instances that the previously recorded information became useful. The 
reamer, measure, and protractor were placed in the same positions as when the 
information was recorded (Fig. 28), with the exception that the reamer was 
not in the tooth eanal but lay on the labial bone over the long axis of the tooth. 
The distanee and direction were obtained by lining the reamer up with the 
protractor and sliding the reamer upon the labial bone until the previous pro- 
trusion point of the reamer from the incisal edge of the tooth was reached 
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(Fig. 37). The location of the tip was marked on the labial bone cortex with 
a sharp instrument. The previous ecaleulations were found to be correct for 
the distance and position when the tip of the tooth was adjacent to the labial 
alveolar bone cortex. The location or mark for the tip position was moved 
superiorly along the plotted course in proportion to the amount that the tip was 
found to be distant from the labial alveolar bone plate (Fig. 38). In general, 
the closer the tip to the palatal alveolar bone cortex, the higher the mark was 
placed on the labial cortex to indicate the site of entrance through the bone 
to the root tip. 

Entrance through the labial cortical alveolar bone to the root tip in these 
cases was made by passing a revolving No. 4 or No. 6 plain round contra-angle 
bur through the labial cortical plate at the point caleulated to be the apex of the 
tooth (Fig. 4). The entrance site was further enlarged by using this same bur 
either toward the pathology or toward the wider interapical space. The open- 
ing in the cortical plate was generally made large enough to provide entrance 
for a small angulated curet. The area of bone pathology was completely re- 
moved around the root tip and if difficulty was encountered in passing behind 
the tip, the cortical opening was enlarged superiorly to provide more adequate 
access. One to two millimeters of the root tip were removed by passing a clock- 
wise revolving No. 701 bur through the tip from right to left (Fig. 5). Only 
when it was found impossible to remove bone pathology on the palatal aspect of 
the root were more than 1 to 2 mm. of the tip removed, and then only that 
amount of tooth necessary to provide access was sacrificed. Only in those in- 
stances where the bone pathology was minimal and the teeth in close approxi- 
mation was the tip burred away in preference to cross-sectioning. In this situ- 
ation the root tip was removed prior to removing the bone pathology to provide 
adequate access to the palatal portion of bone pathology. Whenever doubt 
existed as to the exact location of the tip or adjacent apices, an x-ray was taken 
with the central rays directed into the opening in the labial bone cortex. The 
adjacent structures were then visualized in reference to the radiolucence created 
by the loss of cortical alveolar bone. When it was felt that the tip was ade- 
quately removed, an x-ray was taken for verification. The small bone chips and 


root fragments were cleaned out along with the bone pathology, using the small 
angulated curets. The bone cavity was then flooded with 1 ¢.c. of Squibb’s 
Aqueous Procaine Penicillin G containing 300,000 units. The tissue flap was 
raised several times and the penicillin was massaged into the soft tissue. The 
wound edges were approximated and closed with interrupted sutures using 6-0 
Dermalon on an atraumatie needle. (Figs. 17 and 34.) 


(To be continued.) 





COMBINED USE OF THE PUSH-BACK AND PHARYNGEAL FLAP 
PROCEDURES IN THE MANAGEMENT OF COMPLICATED 
CASES OF CLEFT PALATE* 


Herpert Conway, M.D., New York, N. Y. 


HE problem of the reconstruction of the palate in cases in which primary 

suture of the palate has not resulted in normal speech has been approached 
by a variety of methods. The objective of palatal suture is to correct the em- 
bryonal defect and to establish normal speech. Nearly one and one-half cen- 
turies ago it was recognized that acceptable phonation and articulation was 
attained only when the velum was of sufficient length and mobility to contact 
the posterior pharyngeal wall. Sandifort’s' illustration (Fig. 1) published in 
1805 expresses a clear understanding of the physiology of the palate in the 
execution of good speech. As the earlier operation of osteal uranoplasty, as 
deseribed by Dieffenbach in 1826, fell into disuse because of the evidence that 
such procedure damaged seriously the growth centers of the maxillae with 
resultant mal-development of the maxillary arch and facial structures, the so- 
called Von Langenbeck*? technique of muco-periosteal suture [described earlier 
by le Monier* (1766) and by Warren‘ (1843)] became increasingly popular. 
The fact that this technique and its modifications failed to produce the desired 
results directed the attention of surgeons toward a remedy for the inadequacy 
of the Von Langenbeck suture. Objections to the procedure centered around 
the fact that raw areas, often left unavoidably on the nasal surface of the muco- 
periosteal flaps are capable of producing post-operative contraction of the palate 
in its antero-posterior dimension with consequent insufficiency of the velo- 
pharyngeal sphineter which in turn is evidenced by the audible stigmata of 
rhinolalia aperta. Convinced that surgery on the bones was contra-indicated 
prior to full growth one group of surgeons abandoned operative surgery in 
cases of cleft palate and resorted to the use of artificial vela constructed of 
hard or soft vuleanite, acrylic or other materials. Objections to this practice 
are apparent at once. Such a contrivance represents at best an intra-oral crutch 
whieh requires frequent removal for the purpose of hygiene. Dorrance stated 
that their continuous use results in hypertrophy of the palatal muscles and of 
the superior constrictor muscle so that the contrivances *‘lose their relationship 
with surrounding structures and new appliances become necessary to obtain 
proper velopharyngeal closure.’ Dorrance stated further that ‘‘obturator- 
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vela may be indicated occasionally in adults, but are rarely necessary in children 
unless the condition warrants no other method of treatment.’’ Excessive lymph- 
oid hypertrophy, congestion of nasal mucosa, hypertrophy of turbinates and 
chronic pharyngitis, all contributing to symptomatic halitosis, represent further 
argument against the continued use of these intra-oral appliances. 


Fig. 1.—Sandifort’s illustration published in 1805 and demonstrating the knowledge of the 
function of the soft palate. 


A second group of surgeons directed their efforts toward lengthening the 


soft palate. These efforts resulted in the several types of ‘‘push-back’’ opera- 
tion. The steps of the two-stage push-back operation are recorded by that late, 
great surgeon Dorrance,”:® whose anatomic studies of the naso-pharynx have 
contributed much to our knowledge of the physiology of the pharynx and of 
speech. Failure of the push-back operation in cases in which the muco-peri- 
osteum and the soft tissues of the velum have undergone fibrosis due to suecessive 
unsuccessful operations has resulted in a variety of modifications and the intro- 
duction of additional operative steps in order to maintain permanently the 
retrodisplacement of the palate achieved at the time of operation. Brown‘ 
described the mobilization of the palatine artery so that it can be stretched 
backward thus allowing for free retro-position of the palate. In 1947 I described 
the “one-stage push-back operation’’ * in which the neurovascular bundle con- 
sisting of the palatine artery, nerve and vein was dislocated backward by the 
removal of the posterior wall of the bony palatine canal (Fig. 2). Anatomical 
studies of sixty head and neck specimens had revealed that the long axis of 
the palatine canal meets the horizontal plate of the palatine bone and of the 
maxilla constantly at an angle of forty-five degrees (viewed from behind). 
Release of the palatine neurovascular bundle from its bony environs allows the 
vellum with muco-periosteal flap attached to swing backward easily, the lateral 
and superior attachments of the palatine musculature and the superior origins 
of the palatine arteries, veins and nerves acting as pendulums of support. The 
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fact that this operative step preserved the palatine nerves, branches of the 
zlossopharyngeal nerves, as well as the blood supply of the palate and allowed 


for the completion of the push-back in one operation seemed to make the one- 
stage push-back operation the procedure of choice. Subsequently it came to 
my attention that this same operative step was done by Limberg’® in 1927 and 
also was reported by Marino" in 1944. The effective retro-displacement of the 
soft palate at the operating table does not protect against its subsequent short- 
ening due to the contraction of sear epithelium over the raw areas on the nasal 
aspect of the mucoperiosteal flap. In complicated cases, operated upon several 
times unsuccessfully, it is not possible to effect closure of the nasal mucosa of 
the palate. Dorrance'? met this problem by the use of a free thick-split graft 
of skin sutured to the exposed raw area on the nasal aspect of the mucoperiosteal 
flap. Baxter'* prefers to inlay the skin graft at the first operative stage. In 
1930 Padgett'* reported that he met this problem successfully by using mucosal 
flaps from the cheeks to cover raw surfaces as had been done by Blair’ in 1922. 
The myriad methods described to effect maintenance of the retroposition of the 
palate give silent evidence that the push-back operation falls short of its objee- 
tive in a significant number of cases. 


Fig. 2.—A, Artist’s sketch showing the technique of the one-stage push-back operation. 
With the muco-periosteal flap elevated, the palatine neurovascular bundle is isolated by dis- 
ection. The dotted lines on the left indicate the area in which the bony shelf is removed by 
hisel. The sketch indicates that this bony posterior wall of the palatine canal has been re- 
moved on the right side. B, Sketch showing the mechanism of the posterior displacement of 
he soft palate with muco-periosteal flap attached. The neuro-vascular bundle swings back 
s a pendulum while the palate is supported by the lateral and superior extensions of its 
musculature. 


A third surgical group concentrated on the anterior advancement of the 


soft tissues of the posterior pharyngeal wall in an attempt to exaggerate or to 
nerease the effectiveness of the physiological Passavant’s ridge. Operations 
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developed by this group included Passavant’s'® (suture in the mid-line of the 
two pharyngopalatine muscles; Passavant’s'® '? (1865) staphylopharyngor- 
rhaphy in which the velum and the posterior pharyngeal wall were sutured 
together; Passavant’s'® '* (1865) backward displacement of the velum and its 
suture to the posterior pharyngeal wall with closure of the oro-pharyngeal defect 
by a subsequent autoplastic operation. In 1878 Passavant'* condemned all of 
these procedures and proposed the operative construction of a shelf-like projec- 
tion on the posterior pharyngeal wall by folding a flap of pharyngeal mucosa 
upon itself. Garel'® and Passavant separately reported on the use of a stud- 
shaped obturator to be held permanently by an opening created in the velum. 
Gersuny”’ in 1900 advised the advancement of the posterior wall of the pharynx 
by the injection of soft paraffin into the retro-pharyngeal space. Eckstein*' 
(1902) modified the method by the use of hard paraffin. In 1926 Von Gaza** 
produced forward bulging of the pharyngeal wall by the implantation of fat 
and fascia into the retro-pharyngeal space. Fear of injection if such transplants 
were introduced through the intra-oral incision caused Von Gaza to use an 
external approach through the superior lateral triangle of the neck, Current 
effectiveness of antibiotics as prophylaxis against infection by mouth organisms 
suggests that transplants of dermis or of cartilage might be attempted now 
through an intra-oral route without undue hazard. Recently Hynes** has sug- 
gested a flap transposition technique for the operative constretion of a bulging 
posterior pharyngeal wall. In 1946 Padgett** demonstrated patients with 
perfect speech in which a flap of pharyngeal mucosa had been sutured to and 
left attached to the soft palate. There had been no untoward complications as 
a result of this abnormal soft tissue attachment. Since that time Dunn*® and 
also Moran*® have reported on their use of permanently attached pharyngeal 
flaps. Dunn has related that the pharyngeal flap operation was successful in 
thirty patients who exhibited poor speech and that he has abandoned the push- 
back procedure. Moran has demonstrated patients with perfect speech follow- 
ing the pharyngeal flap operation. Search of the literature reveals that in 1875 
Schoenborn?’ described a rectangular pharyngeal flap with its pedicle based 
inferiorly. In 1886 he described the superior attachment of the pedicle of the 
pharyngeal flap.2* In 1889 Predoehl*® reported that Schede used a pedicled 
flap from the posterior wall of the pharynx, its pedicle directed downward. 
Digest of the above analysis of surgical experience affirms that the problem 
of maintenance of length of the palate in complicated cases of cleft palate is 
not a simple one. Statistical data on the number of cases treated by the various 
methods and on the period of their follow-up observation and convineing evi- 
dence of the clarity of speech following the various surgical procedures are not 
available. Thus, the surgeon who is confronted with the responsibility for the 
attainment of normal speech in patients who have been operated upon unsue- 
cesstully several times faces one of the most difficult assignments in reconstruc- 
tive surgery. In the past five years thirty-eight such cases have been presented 
for care at The New York Hospital. It is a sad commentary on current medical 
practice that patients with clefts of the palate often are operated upon by 
surgeons whose interest centers in the primary operative procedure and whose 
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attention to the patient is limited to the immediate post-operative period. Often 
such patients are admitted later to several different hospitals for surgery by a 
succession of surgeons, with the result that the subject may exhibit loss of tissue 
of the palate, extensive scarring of the palate and very faulty speech. The 


thirty-eight cases included in this report are of this type and it is in the man- 
agement of this complicated group of cases of cleft palate that the pharyngeal 


flap operation has been employed usefully. 

The members of this Society recall that in November 1946 at a meeting of 
the American Society of Plastic & Reconstructive Surgery in Kansas City, 
Missouri, the late Dr. Earl Padgett presented patients whose complicated cleft 
palate problem had been managed successfully by the attachment of a pharyn- 
geal flap operation. Impressed with the excellent speech of these patients and 
made aware of the fact that the permanent attachment of the flap from the 
posterior pharynx did not cause complications, I elected to perform the opera- 
tion in selected cases. 

Operative Technique-—With the patient under intra-tracheal anaesthesia 
the neck is extended and the mouth is held wide open by a gag. The horizontal 
distance from the arch of the soft palate to the posterior pharyngeal wall is 
measured. It is this distance which must be compensated for by the operative 
procedure. Therefore the flap, if based inferiorly must incorporate a longi- 
tudinal measurement of soft tissue above the level of the posterior extension 
of the soft palate which is equal to or greater than the transverse measurement 
of the faulty velo-pharyngeal aperture. In order to outline such a flap the 
arches of the soft palate must be retracted anteriorly as shown in Fig. 3. 
Traction sutures are placed at the points which will become the lateral margins 
of the upper extremities of the flap and the incision is made through the 
mucosa and superior constrictor pharyngeus muscle. The flap is dissected 
away from the prevertebral fascia overlying the first and second cervical 
vertebrae. A mucosal flap is fashioned by incision on the oral surface of the 
soft palate as shown in Fig. 4. This flap is rotated posteriorly as a gate to 
present a roughly rectangular raw surface on the oral side of the soft palate. 
The elongation of the soft palate effected by the 180 degree rotation of this 
flap allows for the suture of the pharyngeal flap to it as shown in Fig. 5. 
The mucosal defect in the posterior pharyngeal wall is closed by wide under- 
cutting and suture before the attachment of the pharyngeal flap to the soft 
palate. The cut margins of the superior constrictor pharyngeus are sutured 
to each other so that the sphincteric¢ action of this muscle may be re-established. 
More recently the use of the posterior pharyngeal flap has been combined with 
a one-stage push-back operation on the palate. In this procedure the incision 
referred to commonly as the Wardill®® incision is employed. Preoperative 
laminography may be used as a guide to the extent of the bony defect if this 
information is not available from hospital records. If the bony defect extends 
far anteriorly, horizontal splitting of the flap may be necessary. The hamular 
processes are fractured and the posterior wall of the bony palatine canal is 


removed (Fig. 2, A). Artist’s concept of the retro-position of the palate after 
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Fig. 3.—First step in the construction of a posterior pharyngeal flap. The rigid soft 
palate is retracted forcibly so that the flap will have sufficient length to bridge the gap of 
the wide open velo-pharyngeal aperture. In a typical procedure the flap is 2 cms. wide and 
6 cms. long. If the flap is not fashioned from a high enough level, attempts to mobilize a 
shorter flap by caudal extensions of the two parallel incisions may cause undue tension on 
the flap when sutured to the soft palate. Mucosa and superior constrictor pharyngeus muscle 
are included in the flap. The posterior pharyngeal defect is closed by undercutting and 


suture of the cut margins of muscle and flap so that the sphincteric action of the constrictor 


muscle is regained. 
Fig. 4.—The lines on the soft palate indicate the incision for 


attachment of the soft 


The mucosa thus outlined is rotated posteriorly so that a rectangular raw surface 


palate. 
flap is sutured. 


presents on the oral side of the soft palate to which the pharyngeal 


5. Fig. 6. 
‘ig. 5.—The posterior pharyngeal flap (based inferiorly) is sutured to the raw area on 

the oral aspect of the soft palate. 
Fig. 6.—The pharyngeal flap sutured to the soft palate after its retrodisplacement by a 
one-stage push-back operation. 3y the combined use of these two operations the palate is 
held securely in its elongated position. In addition, the push-back procedure overcomes the 


problem of tension in the suture of the pharyngeal flap to the soft palate. 
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the one-stage push-back operation combined with the pharyngeal flap opera- 
tion is shown‘in Fig. 6. On completion of these steps often there is a raw 
surface on the nasal side of the mucoperiosteal flap of the palate just posterior 
to the palatine bones. This is due to the fact that in cases operated upon 
many times it is not possible to mobilize the nasal mucosa sufficiently to effect 
closure. The effect which cicatricial healing of this area might have in 
reproducing anterior dislocation of the palate is overcome completely by the 
similar cicatricial healing of a raw area equal in size on the upper aspect of 
the base of the pharyngeal flap. As shown in the diagram (Fig. 7) the palate 
is retrodisplaced into anatomie position by the combination of the push-back 
and pharyngeal flap procedures. If the pharyngeal flap is based superiorly 
Fig. 8) the effect of cicatricial healing is to displace the soft palate abnor- 
mally upward. For this reason the method shown in Fig. 7 in which the 
pharyngeal flap arises below is preferred. The combined use of the push-back 
and the pharyngeal flap procedures is especially indicated in the management 
of cases in which there is a persistently open cleft of the velum or loss of 


tissue of the velum. 





Fig. 7. Fig. 8. 


Fig. 7.—Artist’s concept of the posteriorly displaced palate held in its new position by 
the suture of the pharyngeal flap. The late contractile effect of the raw area at “A” is negated 
by a similar cicatricial contracture at “B” where a raw area equal in size is left on the 
superior aspect of the pharyngeal flap at its base. If the uvula is long it may be trimmed to 
prevent undue projection into the nasopharynx. 

Fig. 8.—Artist’s concept of the position of the soft palate after the combined push- 
back and pharyngeal flap procedures with the flap derived from a superior attachment. The 
effect of cicatricial healing in the areas marked by arrows is to displace the soft palate to 
an abnormally high position. The inferior attachment of the pharyngeal flap as shown in 
Fig. 7 is preferred by the author. 


Complications—Care must be taken not to make the pharyngeal flap too 
wide. A width of more than 2 ems. is not necessary and may cause inflammation 
in the region of the eustachian orifices at the time of healing. In one ease this 
complication resulted in the development of otitis media. The condition was 
corrected by operative narrowing of the flap. When healing is complete the 
pharyngeal flap tubes itself so that inspection of the throat gives the impression 
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that the uvula has become more broad and has grown to the posterior pharyngeal 
wall. In another patient, a twelve year old girl, there was severe rigidity of 
the cervical musculature, noted for the first time twenty-four hours after opera- 
X-ray revealed that there was a dislocation of the first on the second 
The condition was corrected promptly by the application 
This serious complication probably developed due to over- 
extension of the head and neck at the time of operation. In a third case the 
pharyngeal flap became necrotic and detached itself completely. This case was 
one in which the push-back operation was not employed simultaneously and 
the flap was inadequate in length. 


tion. 
cervical vertebra. 
of head traction. 


Data.—Of the thirty-eight patients included in this report, twenty-one had 
been operated upon previously by the author’s one-stage push-back operation. 
Late survey of these cases showed that the result, based on analysis of speech, 
was good in seven cases, only fair in six cases and unimproved in eight cases. 
Speech training had been employed as an adjunct to surgery for a period of 
six months to two years. Six patients had been operated upon previously by 
the steps of the Dorrance two-stage push-back operation. None of these six 
patients showed significant improvement in speech. In three cases the push- 
back operation had been done by Baxter’s method using an inlay graft with 
a good functional result in only one ease. Table I shows the results following 


TABLE I 








FUNCTIONAL RESULTS 





TYPE OF OPERATION 


EX- 
CELLENT 


| 
| 


GOooD 


FAIR 





One-stage push-back 
Two-stage push-back (Dorrance) 
Two-stage push-back (Baxter) 


0 
0 
0 


7 
0 
1 


6 
3 


2 
2 





Total 


0 








8 
(26.6% ) 


11 
(36.6% ) 





il 
(36.6% ) 





the use of the push-hack operation. The fact that only twenty-six per cent of 
cases acquired acceptable speech led to the use of the combined push-back and 
The remaining eight cases were referred after 


pharyngeal flap procedures. 


four to fourteen operations performed unsuccessfully by other surgeons. 


TABLE II 


All 








TYPE OF OPERATION 


FUNCTIONAL 


RESULTS 





FXCEL- 
LENT 


GOOD 


FAIR 


POOR 


COMPLICATIONS 





Pharyngeal flap (based superiorly) 

Pharyngeal flap (based inferiorly) 

Push-back operation combined with 
pharyngeal flap (based in- 
feriorly) 


0 
0 
8 


1 | 
6 | 





Total 





21 








7 


0 | 
r 


l 
5 
0 


6 





0 
0 
0 


Flap sloughed (1 
ease), Otitis me- 
dia (1 case) 

Dislocation of cer- 
vical spine (1 
case ) 








of these patients presented difficult problems in that their palates were short, 
searred, relatively immobile and often were deficient in tissue due to previous 


postoperative slough. 


Data on twenty-one cases in which the pharyngeal flap 
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was employed are presented in Table II. Experience reported herein indicates 
that the push-back operation falls short of accomplishing the objective of normal 
speech in a high percentage of cases. The pharyngeal flap alone does not ac- 
complish the desired result. Table II shows that the result, based on analysis 
of speech, was ideal in all of the eight cases in which the push-back and the 
pharyngeal flap procedures were carried out simultaneously. There seemed to 
be little difference whether the pharyngeal flap was based superiorly or in- 
feriorly. It has been my practice to base the flap inferiorly as shown in Fig. 7. 
When the flap is based superiorly it tends to draw the palate into an abnormally 
high position as shown in Fig. 8. The flap tubes itself by cicatrization in the 
early postoperative weeks. 
Summary and Conclusions 

Experience is recorded with thirty-eight complicated cases of cleft palate 
in which previous operative surgery had been unsuccessful. All of these patients 
had at least four previous operations. The majority had been operated upon 
six or eight times without reaching the objective of normal speech. One patient 
had been subjected to operation fourteen times by six different surgeons. Data 
are presented to show the inadequacy of the push-back operation in the manage- 
ment of eases in which the palate is badly searred by previous unsuccessful 
surgery and in which there is loss of tissue. The technique of the pharyngeal 
flap operation and its employ in combination with the one-stage push-back 
operation are described. The use of these combined procedures is recommended 
for the management of complicated cleft palate cases. 
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UNILATERAL FRACTURE OF THE MAXILLA AND COMPOUND 
FRACTURE OF THE MANDIBLE* 


James L. Brap.ey, D.D.S., M.S.D., M.Sc.( DENT.) ,** 
St. ALBANS, LonG ISLAND, N. Y. 


RACTURES involving both the maxilla and the mandible present special 
problems in treatment, reduction, and immobilization. Cranial support 
with some form of headgear or extraoral fixation has been widely used. This 
case is reported because the treatment was aided by the use of dental pros- 


thetie splints. 

On July 17, 1948, S. V. H., a 26-year-old white man, a sergeant in the 
United States Marine Corps, was admitted to the dental ward of the United 
States Naval Hospital, Long Island, N. Y., with a diagnosis of compound, 
comminuted fracture of the mandible and facial lacerations. 


History of Present Illness —On July 16, 1948, the patient was in an auto- 
mobile accident while driving a truck about forty miles from New York. The 
lights from an approaching vehicle blinded the patient and caused him to 
veer off the road, resulting in his hitting his face against the instrument panel. 
He was taken to the Base Hospital at Fort Dix, N. J., where the lacerations 
on his face were sutured and a Barton’s bandage was applied. He was re- 
ferred to this activity via ambulance within twelve hours after the accident. 

Past History.—The past history was entirely irrelevant. 

Examination Findings.—Clinical examinations revealed a laceration of 
the lower lip at about the midline, also at the symphysis region of the man- 
dible (Fig. 1). There was also an intraoral wound on the left region of the 
commissure which contained some foreign body debris (Fig. 2). There was 
marked edema in the region of the malar bone. The pupils reacted to light 
and accommodation. The canals and drums of the left ear were normal; the 
right eanal had dried blood covering the drum and could not be visualized. 
There was no evidence of cerebral-spinal drainage from the nose. The patient 
had pain upon swallowing and from the intraoral laceration as well as in 
the left and right temporomandibular joint regions. Intraoral examination 
revealed a compound comminuted fracture of the mandible in the symphysis 
region, with a movable segment containing the central incisor teeth. There 
was a blood elot in the right maxillary molar region with a molar apparently 
displaced upward into the antrum. 

Roentgenographic examination revealed a fracture through the symphysis 
menti with about 8 mm. separation of the fragments and malalignment due 
to relative anteroposterior shift of the right side of the mandible (Fig. 3). 

*The opinions or assertions contained herein are the private ones of the writer and not 
to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. (Art. 13 [2] U. S. Navy Regulations.) 

**Commander, Dental Corps, United States Navy, United States Naval Hospital, 
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The teeth in the lower jaw appeared disorganized. There was also a fracture 
through each condyloid process with considerable displacement and over- 
There was considerable cloudiness of the right maxillary 


riding (Fig. 4). 
sinus with multiple fractures through the lateral wall of the right antrum 
with an apparent upward and lateral displacement of the right alveolar ridge. 


Fig. 1. 


Fig. 1.—Laceration of the lower lip. 
Fig. 2.—Intraoral wound and displaced anterior teeth. 


Fig. 3.—Roentgenogram showing the fracture through the anterior segment of the mandible. 


There was a suggestion of disorganization of some of the teeth in the right 


maxillary molar region. Numerous metallic densities in the soft tissues of 


the lower lip could be seen (Fig. 5). 
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A diagnosis of compound, comminuted fracture of the symphysis region 


of the mandible and bilateral fractures of both condyloid processes with a 
unilateral fracture of the right maxilla was made. 


Fig. 4. Fig. 5. 


Fig. 4.—Roentgenogram showing the fractures of both condyloid processes and unilateral 


fracture of the maxilla. 
Fig. 5.—Lateral view showing foreign bedy debris. 


. 


General Physical Findings—The blood pressure was 130/75. The pulse 
rate was 74, respiration, 24 per minute, and the temperature was 99.6° F. 
Ile weighed 170 pounds. The patient was a well-developed, well-nourished 
white man who showed nothing abnormal except the local edema and lacera- 
tions on his faee, with fractured jaws. The eyes, ears, and nose were essen- 
tially negative. The throat could not be visualized due to pain when he 
opened his mouth. Lungs were clear throughout. The heart was not enlarged 
and there were no murmurs. The abdomen was negative. The extremities 
showed no abnormality. Neurologic examination showed no pathologie find- 
ings. 

Laboratory Examination.—The blood examination showed 4,560,000 eryth- 
roeytes and 9,760 leukocytes, of which 68 per cent were polymorphonuclear 
neutrophils, 31 per cent were lymphocytes, and 1 per cent were eosinophils. 
llemoglobin was 13.5 grams of 94.2 per cent. The Kahn test was negative. 
bleeding and clotting time was normal. Urinalysis: specific gravity, 1.020, 
color, straw, hazy, reaction was alkaline with no sugar or albumin present. 

Treatment and Course.—The patient was started immediately on 50,000 
units of penicillin every three hours. He was also given sulfadiazine, 1 Gm., 
ind sodium bicarbonate every six hours. He was given a high protein and 
high ealorie fluid diet. Codeine sulfate, % gr., and aspirin, 10 gr., were pre- 


seribed for pain. 
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On July 19, 1948, he was premedicated with pentobarbital sodium, 114 gr., 
scopolamine hydrobromide, 1/150 gr., and under 2 per cent regional and in- 
filtration anesthesia the maxillary right first molar was removed. It was 
found that the maxillary right second molar and first premolar had been 
pushed into the sinus along with the comminuted lateral wall. These were 
removed and the root of the right cuspid was extracted. About six pieces 
of foreign body debris were removed from the sinus and blood clot was 
aspirated. The mucoperiosteum was prepared and closed with ten mattress 
sutures of 000 atraumatic Dermalon. The intraoral wound was cleansed and 
débridement was carried out. The prosthetic officer then took maxillary and 
mandibular impressions. Drapes and the field were prepared a second time 
and débridement was carried out on the extraoral wounds. They were closed 
with interrupted sutures of silk. (Fig. 6.) 


Fig. 6. 
Fig. 6.—Postoperative roentgenogram following the antral closure. 
Fig. 7.—Maxillary splint on the model. 


On July 29, 1948, the patient was referred to the otolaryngology service 
for an antrostomy of the right maxillary sinus to establish adequate drainage. 

The prosthetic department made models and a maxillary splint was con- 
structed of cast gold with lugs around the remaining teeth to which was added 
an acrylic resin saddle to cover and protect the antraoral closure (Figs. 7 and 
8). The lower model was sectioned and readapted to the occlusion of the 
maxillary arch (Fig. 9). The incisors were removed from the model and 
an acrylic splint was constructed with gold lugs on the side (Figs. 10, 11, and 
12). 

On July 22, 1948, the maxillary splint was secured in place. 











Fig. 8. Fig. 9. 


Fig. 8.—Maxillary splint showing the saddle area. 
Fig. 9.—Method of sectioning the mandibular model. 








Fig. 10. Fig. 11. 


Fig. 10.—The mandibular splint 
Fig. 11.—The mandibular splint showing the relation of the circumferential wires. 








Fig. 12.—The maxillary and mandibular models in normal position. 
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Operation: On July 23, 1948, after premedication of pentobarbital sodium, 
gr., 1144 Demerol, 1/100 mg., and scopolamine, gr., 1/150, anesthesia was in- 
duced by intravenous thiopental sodium and maintained by nasal intubation. 


Fig. 13.—Intraoral view of 


Fig. 14. Fig. 15. 


Fig. 14.—Postreduction roentgenogram showing appliances in_ position. 
Fig. 15.—Lateral roentgenogram of the appliances in place. 


The mouth and face were prepared and draped. The loose anterior segment 
and incisor teeth were removed, together with seven pieces of metallic foreign 
body debris. The fracture was reduced and immobilized by three cireumfer 
ential wires around the body of the mandible in the premolar and molar re- 
gion on the left side and the molar region on the right. A through-and 
through rubber dam drain was placed in the symphysis region. The pune 
ture wounds were closed with silk sutures. The patient was given an intra 
venous infusion of 500 ¢.c. of saline solution during the operation. The jaws 
were immobilized in approximate normal occlusion with elastie traction. 
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The mouth was irrigated every two hours during the day. The patient 
was continued on penicillin, sulfadiazine, and sodium bicarbonate therapy as 
prior to operation. There was elevation of temperature to 100.5° F., but it 
dropped to normal the second postoperative day. On July 25, 1948, there 
was moderate swelling in the symphysis region on the mandible. There was 
a slight drainage from the rubber dam drain. The patient was restless; there- 
fore sedation was prescribed. There was no evidence of drainage. The rub- 
ber drain and sutures were removed. The elastics were placed by wire liga- 
tures (Fig. 13). The otolaryngology service reported that the sinus irriga- 
tion was clear. Penicillin, sulfadiazine, and sodium bicarbonate therapy was 
discontinued on Aug. 10, 1948. 

Postoperative roentgenograms of the anteroposterior and lateral views 
of the mandible now showed removal of many of the teeth with two splints 
applied over the alveolar ridges. Three long metallic sutures encircled the 
fracture fragments, with considerable improvement and alignment of the pre- 
viously described fracture. The condylar fracture was relatively unchanged 
(Figs. 14 and 15). On Aug. 28, 1948, there was a small nodular swelling at 
the inferior border of the symphysis region of the mandible. Dental roent- 


genograms revealed no evidence of bone destruction or sequestra. 

On Aug. 31, 1948, under 2 per cent procaine infiltration anesthesia, an 
incision and drainage was done at the inferior border of the mandible in the 
symphysis region. About 2 ¢.c. of a yellowish, serous-like fluid were aspirated. 


A culture showed Staphylococcus albus. Healing was uneventful and _peni- 
cillin therapy was discontinued on Sept. 3, 1948. At this time the cireumferen- 
tial wires were removed as well as the splints. 

Examination revealed a good bony union of the fractures, and the antra- 
oral elosure had healed. The patient was able to open his mouth about 35 
mm. and had a slight lateral movement of the mandible. The prosthetic de- 
partment replaced his missing teeth with suitable appliances. He could mas- 
ticate his food properly and had no pain or tenderness in the temporomandib- 
ular joint area. He was discharged to duty on Nov. 10, 1948. 

Comment.—Displaced fragments in multiple fractures of the maxillary 
bones should be placed in correct position and occlusion as soon as possible. 
sy the use of adequate roentgenograms, study models, and clinical examina- 
tion a prearranged plan of therapy can be formulated. The use of splints 
sided materially in the immobilizaton of the fracture parts, plus securing the 
mandibular segment with circumferential wires. The final result showed a 
vood bony union with a properly functioning jaw. 





A DENTIGEROUS CYST OF THE MANDIBLE CONTAINING 
TWO TEETH 


Epwarp C. ARMBRECHT, D.D.S., F.A.C.D.,* anp Wayne A. WATERMAN, B.A., 
D.D.S.,** WHEELING, W. Va. 


HIS ease is of interest because it is that of a dentigerous cyst having two 

teeth involved. 

E. F., aged 26 years, a single white American man, was admitted to the 
Oral Surgery Service in the hospital for treatment. 

Chief Complaint.—Ilis chief complaint was swelling of the lower left jaw 
for the preceding three months. 

History of Present Illness—A small enlargement near the angle of the 
left side of the mandible was first noticed about three months previously, and 
during this interval of time it had become progressively larger. There had 
been no pain, paresthesia, or anesthesia associated with the lesion. 

Past History.—There were no recent illnesses, operations, or injuries. 
Eyes had been a source of headaches for the past several years but had recently 
been relieved by correction of the eye defect with glasses. The patient stated 
that he had always been somewhat nervous and did not work at the time. 

Examination.—The patient was a moderately well-developed man lying 
quietly in bed in no apparent distress. There was an obvious swelling near 
the left angle of the mandible. Upon intraoral palpation ecrepitation could 
be heard and the area had a parchment-like feel, especially on the upper sur- 
face (Fig. 1). There was no associated lymphadenopathy, although there was 
some stiffness of the left neck on movement. 

Blood pressure, 128/80; temperature, 99.6; pulse, 84; respiration, 20; 
Mazzini, negative; coagulation time, 3 minutes, 25 seconds; complete blood 
count: R.B.C., 4,600,000 per em.; W.B.C., 64,000 per em.; P.M.N., 64 per cent; 
lymphocytes, 34 per cent; monocytes, 1 per cent; eosinophiles, 1 per cent; 
hemoglobin, 85 per cent. 

Urinalysis: Specific gravity, 1.015; no sugar nor albumin. 

Radiographic Study:*** The lower right side of the mandible showed an 
unerupted third molar impacted. The lower left side of the mandible showed 
unerupted third and fourth molars, both of which were displaced. Asso- 
ciated with them was a large cyst measuring about 4.5 by 2.5 em. in diameter. 
Expansile type of bone change was present (Figs. 2 and 5). 


Diagnosis: 1. Dentigerous cyst of mandible. 


*Chief, Department of Oral and Maxillo-Facial Surgery, Ohio Valley General Hospital. 
**Resident in Oral and Maxillo-Facial Surgery, Ohio Valley General Hospital. 
**#C,. H. Clovis, M.D., Chief, Department of Radiology, Ohio Valley General Hospital, 
Wheeling, W. Va. 
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Preoperative Treatment.—Preoperative treatment was as follows: strict 
oral hygiene, 300,000 units Crysticillin preoperatively, phenobarbital, 1 gr. at 
bedtime daily, nothing by mouth for twelve hours preoperatively. One hour 
before surgery the following medication was given: morphine sulfate, \% 


vr., and atropine sulfate, 45» er. 


Operation.—Under procaine hydrochloride, 4 per cent with Neosynephrin 
Hydroehloride, 1:2500, block anesthesia at the mandibular foramen, an intra- 
oral incision was made beginning at the retromolar area near the external 
oblique line of the mandible and extending forward on and near the crest of 
the cyst wall for about 5 em. The uppermost mucous membrane covering of 


the cyst was excised and the surrounding mucous membrane was sutured to 
the lining of the cyst wall following the Partsch technique. The horizontal 
fourth molar was extracted. It was decided, however, not to remove the ver- 
tically impacted third molar at this time because of the thinness of the man- 
dible. It was noted that the contents of the cyst were coffee-ground-like in 
appearance and texture, with some sticky mucous secretions. The wound was 
packed with absorbable gauze-type cellulose (Oxycel, Parke, Davis & Com- 
The operative result was good and the patient made an uneventful 


pany ). 
A smear was made for bacteriologic study, and the excised tissue 


recovery. 
was sent for pathologie examination. 


Fig. 1. 


Bacteriologic Smear.—Staphylococeus and streptococcus were found. 

Pathologic Report.*—Sections of the eyst wall showed that the inner sur- 
face was lined with epithelium. This appeared to be a single layer and some- 
times a double layer. It rested on a loose fibrous stroma in which there were 
edema and congestion with some mononuclear infiltration. There was no evi- 
lence of malignaney or ameloblastomatous tissue in the section. 


Pathologic Diagnosis: Dentigerous cyst of mandible with tooth. 


Postoperative Treatment.—The antibiotic therapy was continued along 
vith strict oral hygiene. The wound required dressings daily and after three 


‘Harold G. Little, M.D., Chief, Department of Pathology, Ohio Valley General Hospital 
Vheeling, W. Va. F ; 
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weeks all dressings were stopped. The patient was instructed in the use of a 
small rubber syringe at home. No evidence of recurrence was present clini- 
eally. Follow-up radiographs were negative. The remaining tooth did not 
seem to be moving into position as was hoped it would do (Fig. 4). There was 
no complaint of numbness or paresthesia of the lower lip as is frequently the 
case where complete enucleation has been done. This point will be commented 


upon in a later paragraph. 





Fig. 4. 


Discussion 


Dentigerous cysts are formed from dental follicle, lined by ectodermal 
epithelium derived from the peripheral layer of the cells of the enamel organ. 
The eruption cysts forming over the crowns of teeth are an early development 
of dentigerous cysts. 

The walls of the cysts may be very cellular or may be fibrous and are 
usually infiltrated with inflammatory cells. Cahn’ cites a case where patho- 
logic examination revealed the formation of an ameloblastoma in the cyst wall, 
calling it a mural ameloblastoma. He feels that a few cases of ameloblastoma 
have formed from the membrane left at the site of operation after the removal 
of a dentigerous cyst. 

Early signs of a dentigerous cyst are recognizable by x-ray only. The 
formation of this type of cyst may prevent the eruption of one or more teeth. 
(hung and Boots? reported a dentigerous cyst containing 33 small teeth. One 
hundred fifty rudimentary teeth have been removed from a dentigerous cyst 
in another ease. These should be classified as cystic odontomas. Where the 
lentigerous cyst is large, the following classical description applies: Palpa- 
tion reveals an expansion of the buceal or labial plates of bone with marked 
hinning referred to as parchment-like. Crepitation is a characteristie sign. 





154 EDWARD C. ARMBRECHT AND WAYNE A. WATERMAN 


Differential Diagnosis.—The simple follicular cyst, also known as primor- 
dial cyst, develops from the enamel organ instead of a tooth, and therefore 
‘adiographs show the tooth involved missing. Radicular cyst always arises 
from an erupted tooth that has become devitalized and infected. Osteitis 
fibrosa cystica, related to hyperparathyroidism, is accompanied by abnormal 
physical and laboratory findings. The presence of a traumatic bone cyst may 
be suspected where a history of trauma exists to explain delayed or nonerup- 
tion of teeth. The epithelial lining found in dentigerous cysts is absent in 
traumatie cysts unless it has invaginated from a chronie fistula. 

The Partsch operation is the procedure of our choice when considerable 
bony tissue is involved and complete enucleation would result in the loss of 
several teeth or pathologic fracture either during the operation or subsequent 
to it. This technique also greatly reduces the possibility of oral-antral and 
oronasal fistulae in the case of maxillary dentigerous cysts. In the mandible 
numbness or anesthesia as a postoperative complication is prevented. Since 
Cahn has demonstrated that adamantinoma may develop from residual tissue 
of dentigerous cysts, the surface of the cyst lining to be left in place should 
be meticulously examined for the presence of small nodules. 

The Partsch operation is well deseribed elsewhere. Simply stated, it trans- 
forms the eystie cavity into an extension of the oral cavity, thereby eliminating 
the necessity for epithelialization of the operative defect. It is a conservative 
measure by which the cystic pressure may be removed allowing bone regenera- 
tion to take place rapidly. Involved teeth will frequently move into near 
normal position following this procedure. 


Summary 


The dentigerous cyst is slow growing and benign, found associated with 
partially or completely formed impacted and unerupted teeth. 

Its etiology has been briefly summarized; factors to be considered in its 
diagnosis and differential diagnosis have been mentioned. 

The case report was selected to exemplify the rationale of the Partsch 
operation in the conservative management of extensive dentigerous cysts. 
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HIGH-UREA AMMONIATED DENTIFRICE: CARIES REDUCTION 
THROUGH FOUR YEARS’ HOME USE* 


CHESTER J. HENSCHEL, D.D.S., AND LEON LieBer, D.M.D., New York, N. Y. 


Introduction 
A SUBSTANTIAL reduction in caries incidence experience has been pre- 
viously reported! in a group of patients who used a high-urea ammoniated 
dentifrice over a period of three years. The actual caries rate was compared 
with a control group using cosmetic dentifrices. These findings are now more 
fully substantiated by the results of the present investigation after four full 
vears of ammoniated dentifrice use. 

The dentifrice used in this study was evolved after careful consideration of 
work by previous investigators had shown that the highest possible concentration 
of urea was necessary for the greatest therapeutic effect. Thus, Stephan on 
theoretical grounds? and in actual clinical experiment* used a 40 to 50 per cent 
concentration of urea in achieving an 80 to 100 per cent inhibition in caries 
activity on a small group of patients. Grossman‘ advocated a powder contain- 
ing 40 per cent urea. Henschel’ had originally presented formulas for a liquid 
dentifrice containing 45 per cent and a powder containing as high as 66 per 
cent of urea. Williams® stated: ‘‘In view of the basic studies of Stephan upon 
which the use of urea is based, it was concluded that the higher the urea content, 
the greater the chance for an effective dentifrice.’’ Stephan* had shown that 
concentrations approaching 10 per cent were ineffective in preventing acid 
formation in dental plaques, whereas effectiveness up to twenty-four hours was 
noted when the concentration of urea was as high as 40 to 50 per cent. 

After much experimentation, Henschel found 22.5 per cent urea to be the 
highest practicable concentration of urea which could safely be incorporated into 
a dental powder for universal use for home oral hygiene, without irritation. 
(‘linieal evidence of the value of this pereentage formula has been cited pre- 
viously. Lefkowitz and Tanchester,’ using histologic gingival studies, con- 
firmed the lack of irritation of the formula which follows: 


High-Urea Ammoniated Dentifrice (Henschel) 


Carbamide 22.5 
Dibasic ammonium phosphate 5.0 
Bentonite 5.0 
Caleium carbonate ppt. 63.2 
Sodium lauryl sulfoacetate 3.0 
Saeccharin sodium ) 
Volatile oils 1.0 

“100.0 


This concentration is quite flexible in use. Where a higher mouth concen- 
tration of urea is deemed advisable, the patient uses more of the powder, and 
vice versa. 

\uspices, Eastern Graduate Research Foundation, New York. 
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Kesel and associates* reported promising results after adding 3 per cent 
urea to his original dibasic ammonium phosphate formula in attempting to im- 
prove his clinical results. Reports were on the basis of reduction in Lacto- 
bacillus acidophilus counts and titratable acidity. However, on the basis of 
the previous work by other investigators cited previously herein, his formula 
would be expected to yield appreciably greater clinical caries reduction with the 
addition of an appreciably greater amount of urea. As Henschel® pointed out, 
Kesel’s suecessful published laboratory experiments were performed using a 
mouth rinse in addition to the powder dentifrice, four to six minutes per day 
per supervised patient. This would tend to produce an effectiveness equivalent 
to the high-urea formula on the basis of the formula: 

Mouth concentration of urea x period of application — degree of anti-caries effectiveness 

An average of 0.75 Gm. of high-urea ammoniated dentifrice powder is used 
during an average brushing and is dissolved in an average of 4 to 5 ¢.c. of saliva 
secreted during the period of an average brushing, which yields an actual mouth 
concentration of 4 to 5 per cent by weight when dissolved. The “low”-urea 
(Kesel) formula powder in the mouth will yield below 1 per cent actual concen- 
tration, far too low for effective action.'7 The rinse, however, already liquid, is 
only slightly diluted by the saliva, and in the mouth becomes the equivalent of 
other high-urea formula concentrations. 

A comparison of the effective ammoniated ingredient dilution of the various 
formulas is seen in Table I, which demonstrates the importance of actual mouth 
concentrations rather than concentrations in a container. 


TABLE I 


| PROPORTION OF | 

TOTAL | TOTAL MOUTH| AMMONIATED | PROPORTION 

AMMONI-| | FLUID CON- | INGREDIENTS IN| OF UREA IN 

ATED IN- | TENTS DUR- | MOUTH DURING | MOUTH DUR- 

FRICE GREDI- | ING HYGIENE | HYGIENE | ING HYGIENE 
TYPE ENTS UREA | PERIOD PERIOD PERIOD 











AMOUNT 

USED 

GM. OR Jo OF GJ or | Gc. Yo OF Jo OF 
C.c. FORMULA| FORMULA| (AVERAGE) TOTAL FLUID | TOTAL FLUID 





Stephan’s origi- Liquid 
nal formula for 0.70 45.0 45.0 4.7 
toothbrushing 
‘*High’’-urea Powder 
formula 0.75 27.é 22.5 
(Henschel ) 
‘*High’’-urea Powder 
formula 0.75 5. 40.0 4.0 
(Univ. of Pa.) 
‘*Low’’-urea Powder 
formula 0.75 8. 3.0 4.0 1.5 


(Univ. of Ill.) Rinse 
15.0 3. 3.0 19.0 6.3* 2.4 


4.0 


*Asterisked percentages are within the range of clinically proved efficacy. Differences 
in these percentages may be compensated by using a bit more or less of total dentifrice. 





Chernausek and Mitchell'’® demonstrated a surprising reduction in caries 
experience on twenty-five hamsters fed a caries-producing diet with the addition 
of dibasic ammonium phosphate and urea. The test animals showed only one- 
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seventh the caries score of the controls. Although the ingredients were ingested, 
the actual concentration in the mouth may have been, for the hamster, the 
equivalent of the 4 to 5 per cent deemed optimum for human caries reduction. 


Examining Procedure 


One hundred eighty-five dental case histories were tabulated for inclusion 
in this study. The criteria were: (1) length of time under continuous observa- 
tion (a twelve-year average was established) ; (2) regularity of attendance for 
examination and treatment (examinations performed and all operative treat- 
ment completed on the average at least yearly) ; (3) for inclusion as a test case, 
approximately four years of use of the high-urea ammoniated dentifrice were 
required, 

Since all patients are from closely controlled private practice, records are 
very complete as to location and size of cavities, recurrent caries, extractions, 
missing teeth, and mechanical failure of restorations. Any break in the con- 
tinuity of the surface of a tooth large enough to catch a fine explorer and 
requiring operative interference was listed as a caries lesion (designated as 
C. L. in this paper). At each examination, any surface with caries is rated as 
one C. L. even if a filling had previously been placed on that surface. Thus, 
caries in the buceal pit of a lower first permanent molar counts as one C. L. 
At a subsequent examination, a gingival cavity on that same surface would 
count as a second C. L. Recurrent caries is counted in computing total C. L. 
count, but replacement of ‘‘washed out’’ silicate fillings is not included. 

Since the average age of the groups is about 32.5, with a standard deviation 
of some fifteen years, this would practically eliminate those cases in the prophy- 
lactic odontotomy category. Once opened, all occlusal fissures were carried out 
to their full extent and principles of buceal and lingual extension for preven- 
tion were observed in all operative treatment. 

Extensive mouth rehabilitation cases were omitted from consideration since 
full erown coverage eliminates so many surfaces from future caries attacks as to 
give an unbalanced earies incidence rate compared with the average mouth. In 
the three-year study, these cases were included in a separate listing. Since no 
controls were presented for them, no valid conclusions could justifiably be drawn 
from them. They have been omitted from this study in order to avoid misin- 
terpretations in the minds of some who might draw unwarranted and invalid 
conelusions.!! 1? 

All patients, controls as well as test, have been continuously checked for 
home hygiene. Otherwise, dentifrice use has been unsupervised. In the period 
before the test, all patients were using the usual ‘‘cosmetie”’ dentifrices. Dur- 
ing the test period, those who continued with the cosmetic dentifrices were put 
into the control grouping; those who used the high-urea ammoniated dentifrice 
were listed as test eases. 

Both test and control patients received regular and complete prophylactic 
and operative treatment and identical regular and repeated instruction regard- 
ing home care. Interrogation showed that the average patient in both groups 
brushed his teeth upon arising and just before retiring. This is signifieant in 
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light of the recently propounded hypothesis that ammoniated dentifrices may 
attain maximum effectiveness used before meals.® This is based on the concept 
that the urea may be ‘‘planted’’ in the plaque before carbohydrates enter the 
area. The acid produced as the end result of carbohydrate degradation during 
and immediately after the meal is thus counteracted immediately as it is formed, 
the urea lying physically between the tooth surface and the acid and exerting 
its influence before any damage ean be done. Studies by Wainwright and 
Lemoine’ have shown that urea is so diffusible that within minutes of applica- 
tion it will penetrate even sound enamet to a considerable depth. 


Validity of Data 

In any experimental study it is essential that errors of bias and the per- 
sonality of the researcher be divoreed from the experiment as far as possible. 
Dunning" presented the common sources of error to be found in most caries 
control studies and reports. His criteria have been followed as closely as pos- 
sible. 

The dental history, examinations and treatment, and the recording were 
almost entirely accomplished long before its use in this or the previous study 
was contemplated. This would tend to eliminate bias in recording and interpret- 
ing data, since the original object of the examinations was the discovery, with 
subsequent treatment and correction, of all possible defects. This would be 
true at least up to the time of the third year of urea ammoniated dentifrice use, 
at which time a study of the records was decided upon. For the fourth year, a 


personal element might be imputed, but so far as possible this has been reduced 


to a minimum. 

All examinations were conducted under the best of private office conditions 
and equipment, and included regular prophylaxes, full series and bitewing 
radiographs, and immediate treatment of all defects discovered at each periodic 
examination. Each patient had the same examiner throughout the entire period 
of observation, thus removing discrepancies of interpretation as to what con- 
stitutes a carious lesion, and differences of approach used by different examiners. 

To eliminate bias in choosing eases, a dental hygienist pulled out record 
cards at random from the office files, using criteria previously mentioned in 
determining the inclusion of patients in the study. Each case was then tabulated 
for caries experience and other vital data and the tabulations turned over to a 
statistician for evaluation. 

Errors in examining and recording are automatically eliminated upon 
treatment of the mouth and also with periodic re-examinations over the rela- 
tively long periods reported. 

C. L. Concept Versus D. M. F. 

Caries studies are usually reported in terms of decayed, missing, or filled 
(D. M. F.) surfaces or teeth. At a given examination this represents the past 
history of the teeth, but no estimate can be given as to the number of 
caries attacks or lesions each D. M. F. represents. Under the conditions of the 
average clinical experiment it is realized that this unbalanced picture is the 
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best that can usually be obtained. However, when the same patients are under 
periodic examination, a far more accurate picture is presented, which cannot 
accurately be expressed in terms of D. M. F., but rather in terms of caries 
attacks or caries lesions (C. L.) as they are observed. 

For example, two patients report regularly for examination and treatment 
under the conditions of this study. Patient A presents with caries in the buccal 
pit of the lower first permanent molar, which is filled. A year later caries in the 
distobuceal fissure is filled. A third examination may disclose caries at the 
vingiva, which is filled. Subsequent examinations may show reeurrent decay 
necessitating removal of the three previous fillings and the placement of one 
large restoration. As the patient ages and the gingiva recedes, root caries may 
develop, with the possibility of several recurrent gingival caries attacks. As 
individual lesions, this patient would be listed as having suffered some seven 
(. L. in a given period of years for this one surface. 

Patient B presents himself for examination and filling of a buceal pit on 
the same surface. Subsequent examinations disclose no further caries attacks 
on this surface. This patient will be listed for a total of one C. L. in a given 
number of years for this one surface. 

30th these patients would be rated one D. M. F. for this one surface, and 
as far as the figures show, they would be alike. This is obviously not an accurate 
picture of what is actyally occurring and tends to give lower caries incidence 
figures than the counting of lesions. It was therefore deemed advisable to 
express the caries incidence experience of the patients herein recorded in terms 
of the more accurate C. L. count. Thus the C. L. rate as expressed herein does 
not represent an over-all aggregate of teeth or surfaces, but rather at each 
examination it represents the actual condition of the teeth and the need of the 
patient for caries treatment. 

To carry the supposition a little further, if Patient A were treated with 
some therapy after the first filling was placed, and that therapy eliminated 
all further deeay on that surface, the D. M. F. rate would never show the effee- 
tiveness of the treatment, using the same surface of B as a control. The advan- 
tage of counting earies lesions instead of D. M. F. teeth or surfaces follows even 
when the filling is a large one. 

At first glance it may seem that once a caries lesion has been treated and 
the tooth surface restored, the particular surface is immunized against caries. 
Ilowever, we realize this is not altogether true since, while in mouths relatively 
immune to caries, restoration margins remain healthy; in the earies-susceptible 
many margins break down and suffer recurrent decay. Again the caries lesion 
record clearly indicates relative susceptibility to caries, and the need for dental 
reatment. 


Results 
Reference to Table II shows that 75 control cases were observed for an 
iverage over-all period of 143.3 months. During the test period of 41.7 months 


average, these patients, using cosmetie dentifrices, experienced 2.33 caries lesions 


per year. During an average of 101.6 months of pretest observation, using 


cosmetie dentifrices, they averaged 2.17 C. L. per year. 
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One hundred ten test cases were observed for an average over-all period of 
149.9 months.’ During the pretest average period of 101.1 months using cosmetic 
dentifrices, they experienced an average of 2.35 C. L. per year. During the 
average test period of 48.8 months they used the high-urea ammoniated denti- 
frice and the C. L. rate was 1.31 per year. 

When compared with the control group the caries reduction is 43.6 per cent. 
When compared with its own pretest caries experience, the reduction is 44.1 per 
cent. 

Table II shows that both groups are almost identical statistically from the 
standpoint of age, sex, number of teeth present, observation periods, and caries 
incidence experience. Both groups had the same complete regular examinations, 
prophylaxes, and immediate operative treatment for all defects noted. The one 
variable which has been introduced, the ammoniated dentifrice, has therefore 
produced the one variable result, namely, a substantial reduction in the dental 
caries incidence experience over similar use of cosmetic dentifrices. It should 
be noted that the reduction was experienced by 87 per cent of the patients using 


the ammoniated dentifrice. 


Notes on Interpreting Table II 


The standard deviation (S. D.) is used in conjunction with the average or 
mean to establish whether the cases are clustered close about the mean, or scat- 
tered widely around it. For example, 10 individuals all 45 years of age will 


have an average age of 45 years. So also will be the mean age of 10 individuals 
) of whom are 15 years of age and 5 of whom are 75 years of age. In the former 
case the standard deviation will be 0; in the latter it will be 30. In comparing 
these two groups as to age distribution, the standard deviation shows that they 
are dissimilar, though the averages are the same. Study of the standard devia- 
fions in the table shows the test and control groups to be identical. 

The coefficient of correlation is used to check relative standing of a group 
of individuals taking two separate tests. The result may range from plus 1 
to minus 1. An r of 1 would indicate that the individuals had exactly the 
same relative standing in both tests. An r of 0 would indicate that there was 
no correlation whatever between the seores in both tests. The r of 0.38 scored 
by the control group would indicate a tendency for a definite caries incidence 
rate among individuals, but the correlation is so low it cannot be used for 
accurate prognostic work. Undoubtedly local factors contribute greatly in 
causing this fluctuation. It is significant that the mean C. L. per year for this 
group remains substantially the same in both pretest and test periods. 

The test group, however, while it showed the same coefficient of correlation 
tween the pretest and test periods as the control group, showed a marked 
‘aries incidence decrease compared to the control group. This would seem to 
show that using the high-urea ammoniated dentifrice produces a uniform caries 
neidenee reduction, with the relative caries incidence rate remaining sub- 


stantially constant. 
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Benefit to the Individual 

An over-all picture is here presented showing an average caries incidence 
reduction of 43.6 to 44.1 per cent. While this may be of interest to those work- 
ing with large groups in the aggregate, the dental practitioner and his patient 
are interested in what happens to the individual. Dunning™ pointed this out 
clearly in a discussion of the fluoride experiments of Knutson and co-workers 
showing an over-all reduction of some 40 per cent, but ‘‘some individuals are 
shown to have developed more carious lesions on the treated side than on the 
untreated.”* Further examination of this fluoride study'® shows that on the 
basis of individuals, only an average of some 55 persons out of 289 treated 
showed any reduction on the treated quadrant, meaning that only 20 per cent 
of the treated patients showed benefit from the treatment. Of course it may be 
assumed that even where the treated quadrant showed an increase in carious 
lesions, the increase might have been greater without the treatment. Dunning 
said, *‘Presentation of data in terms of teeth rather than individuals obscures 
important findings relative to individual reactions, although it simplifies sta- 
tistical analysis.’’ It is therefore of interest to note that the three-year study! 
on urea ammoniated dentifrices indicated that 82 per cent of the test cases 
experienced a reduction in caries, and in the present fourth year study 87 per 
cent of the test cases showed a reduction. Thus from the standpoint of individual 
analysis the use of the high-urea ammoniated dentifrice in this study seems of 
obvious benefit to more than four out of five using it. 


Discussion 


The original study was supplemented and augmented by the addition of 
sufficient cases in both categories to bring the controls up to 75 and the test cases 
up to 110. A number of cases were dropped from the original study, especially 
since a great many of the controls started using the urea ammoniated dentifrice 
despite all efforts to keep them as controls. 

The number of teeth present is a highly significant figure since upon it 
depends the individual caries index. Of two individuals with the same number 
of caries lesions one of whom has twice the number of teeth as the other, the 
former obviously has only half the caries index of the other. This would be 
expressed as an index of caries lesions per year per number of teeth present. 

It has been suggested that age might have a bearing on the results. Statis- 
tical analysis shows that in the patients reported here, the period of some twelve 
years of total observation in itself seems to make little difference in the caries 
rate at the average age of 32 plus or minus the standard deviation noted. 
Hollander and Dunning,” in a study on 12,000 individuals, found that although 
the rate of development of new lesions showed a progressive diminution through- 
out, there was a lack of a strikingly abrupt change in caries experience with 
age ‘‘as might be expected from the clinical impressions reported.’’ The aver- 
age person loses teeth as he grows older, usually from neglect. The resultant 
spaces provide self-cleansing surfaces on both sides of each absent tooth. Shift- 
ing of the teeth into the space may result in the creation of additional self- 
cleansing surfaces. In the private patients here reported, all spaces were closed 
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and kept so by prosthetic or operative replacements. Also, it may be noted 
that a group of private patients requiring and therefore seeking regular dental 
care would be more likely to fall into the category of higher than average caries 
rates. Sinee good, timely dental care tends to save teeth, more surfaces 
remain to be attacked and reattacked by caries. Root surfaces exposed over 
a period of time present new areas for caries attacks, and surfaces covered 


by elasps and occlusal rests are more susceptible to caries attacks. 

Since the factors mentioned, including age, are equally operative for the 
test as well as the control patients, they do not affect the validity of the results 
of this report insofar as the dentifrice action is concerned. 

It may be noted that 13 per cent of the test patients showed an increase in 
caries experience during the test period. It is possible that this seeming in- 
crease might have been greater if the ammoniated dentifrice had not been used. 

Statistical Analysis* 

A statistical survey of the data compiled in this study indicates a sig- 
nificant reduction in caries incidence resulting from the use of a high-urea 
ammoniated dentifrice in the groups studied. To establish this it was necessary 
to determine if the two groups under consideration were ‘‘identical’’ to each 
other and, if so, whether the reduction could have oceurred by chance. 

Procedure.—<As indicated in Table II, the individuals were divided into two 
vroups. The controls, using ordinary cosmetic dentifrices throughout the study, 
are designated A in the pretest period and A’ in the test period. The test pa- 
tients, using ordinary cosmetic dentifrices in the pretest period, are designated B, 
and in the test period, using the ammoniated dentifrice, B’. Both groups were 
instrueted, but not directly supervised, in the dentifrice use. 

Group A consisted of 75 persons of average age 32.8, with a standard devia- 
tion of 14.4 years, and was under observation for a mean of 101.6 months. 

Group A’ was the same group as A, observed during a mean of 41.7 months. 

Group B consisted of 110 individuals of average age 32.3, with a standard 
deviation of 9.57 years, and was under observation for a mean of 101.1 months. 

Group B’ was the same group as B, observed for a mean of 48.8 months. 
Group B’ used the ammoniated dentifrice. 

Methods of Evaluation.—For each statistical “run” a class interval was set 
up which was determined by the range (i.e., the difference between highest and 
lowest score). The class interval was such as to give a minimum of twelve classes 
and a maximum of twenty-five. The real limits instead of the usual integral 
limits were used, and a frequency tabulation of scores was made. To facilitate 
computation a mean was assumed and, using the midpoint of each elass, the cor- 
rection was established, which when multiplied by the class interval gave the mean 
i primary units. All figures used in the report for the mean, however, were 
‘aleulated by st raight summation of all figures on a comptometer, and the 
ormer value of the mean was used in caleulating the standard deviations. The 
wo methods of computing the mean checked very closely. 


By Edmund I. Schwartz, Research Division, New York University. 
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To indicate the variability of the curves the standard deviation about the 
mean was calculated. A value of sigma higher and lower than the mean will 
include 68.26 per cent of the cases for a normal or gaussian curve. The standard 
deviation was also calculated from a breakdown of the raw scores into class 
intervals and a frequency distribution. 

The curves exhibited a large amount of fluctuation from a smooth curve 
due to the necessarily relatively small number of cases treated. Hence any 
attempts to ‘‘fit’’ these curves to a standard curve could not be attempted. For 
a similar reason it was felt that the third and fourth moments, which would 
give an indication of the peakedness and kurtosis of the curve, would not be 
significant and so were not caleulated. 
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Discussion of Curves.—The curve expressing the number of patients in the 
control group (Fig. 1) as a function of the caries lesions per year for both the 
control period and the test period (A A’) is significant in that the curves are sta- 
tistically equivalent. Their general shape approaches the ideal “bell-shaped 
curve” typice of physical phenomena, and it would be expected that if the num- 
ber of test cases were multiplied by a factor of a billion these eurves would merge 
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identically with the gaussian, or bell-shaped, curve instead of showing typical sta- 
tistical fluctuations. By regarding these curves we can see that the mode—that 
value of the independent variable which contains the largest number of the de- 
pendent variable, in this case the value of C. L./yr. which is had by the largest 
number of people—is the same; it is similarly apparent that the median or mean 
is virtually identical (2.17 for the control period compared to 2.33 for the test 
period), and the ‘‘sigma’’ or standard deviation, which is a measure of the 
‘central tendency’’ or ‘‘skewness’’ of the curve, shows a similar correspondence 
1.8 for the control period as against 1.9 for the test period). Hence the figures 
reveal what the curves show visually, namely, that barring minor statistical 
fluctuations revealed by the plotted points which lie off the curves, the curves 
are the same, showing that no significant change has taken place between the 


control and test periods. 
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The eurves which show the distribution of the number of patients in the 
est group plotted against C. L./yr. are quite different for the test and control 
eriods (Fig. 2). Onee again we have the familiar bell-shaped curves, with the 
irve for the control period (B) broad and diffuse. The eurve for the test period 
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(B’), on the other hand, is a sharp peaked curve, tapering off quite sharply. 
The peak of the curve has moved very appreciably to the left, showing that 
now the mode is in the very small C. L./yr. group. There are no patients having 
a C. L./yr. rate greater than 5.5, and the majority of the patients fall into the 
lowest category of 0 to 0.5 C. L./yr. The fact that the eurve is so peaked is 


Fig. 3. 


reflected in the low value of the standard deviation (1.1), and the fact that the 
peak has moved to the left is shown by the mean dropping to 1.31 during the test 
period. The standard deviation for the control period, by way of contrast, is 
2.1 and the mean is 2.35. 
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The real significance of the curves can be best appreciated by viewing the 
‘-omposite graph with all four curves superposed (Fig. 3). In order to perform 
the superposition it was necessary to change the dependent variable from the 
absolute value in terms of number of patients to the relative value of percentage 
of patients relative to the group in which they found themselves. When this 
was done it was found that three of the curves exhibit characteristics very much 
in common. The peaks are approximately the same height, occur in approxi- 
mately the same place, and tail out with the same rate of diffuseness (allowing 
for the expected minor fluctuations). These three cui es represent the control 
eroup (A A’) and the test group in the control period (B). This is indicative 
of the fact that the test and control groups are quite similar in composition, a 
fact that might be further substantiated by reference to the statistics on age and 
number of teeth present at the beginning of the test period. The fourth curve 
(B’) is markedly different from the other three, once again, in that it is more 
sharply peaked and the peak has moved into the region of lower C. L./yr. The 
changes are not minor fluctuations. The peak is 29.2 per cent compared with 
the next largest peak of 16.3 per cent. The peak occurs at the 0.25 C. L./yr. 
category compared with the next average peak of 1.95 C. L./yr. category. The 
curve terminates 50 per cent sooner than any of the other three curves. 

The Pearson Product Momcnt Coefficient of Correlation, which expresses 
the extent to which the pairs of corresponding measures of two variables tend 


to deviate similarly from their respective means, was calculated for the C.L./yr. 
of Groups A and A’, and B and B’. Both coefficients proved to be approximately 


one-third, which gave positive evidence of a correlation, though of little value 
for forecasting purposes. Because of this a critical re-evaluation of the work 
so far earried out was undertaken. It was then decided that the figure of caries 
lesions per year alone was not a complete picture and that a more significant 
indication of caries incidence rate was the number of caries lesions per year 
relative to the number of teeth present; for example, Case 66 in Group A’ 
showed a C.L./yr. rate of 2.67, which is quite close to the average. Considering 
the fact that the mean number of teeth was 26.74 and the standard deviation 
was 3.95, it may be seen that Case 66 had fewer teeth (19) than approximately 
90 per cent of the group. Hence even though she had an average C.L./yr. rate, 
in reality this patient has a high caries incidence rate. For this reason a caries 
index would more accurately reflect each patient's caries incidence rate, viz., 
Caries lesions per year 
Number of teeth 
served to determine if there was a correlation between the person making a 
high €.L./yr. seore in two different periods whether or not he changed 


Caries Index (C.L.) = 100. The Pearson coefficient 


dentifrices. 

Sinee the groups are shown to be identical, the next question is whether the 
reduetion in earies ineidence could have been achieved by chance. To determine 
this the standard error of means was caleulated for all groups. The value of 
the standard error of the difference between two sample means was compared 

ith the observed difference between the sample means and the probability caleu- 
ited that the difference between the means might be due to chance variations. 
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The results are as follows: Comparing Groups A and A’, there are 86.5 


chances out of 100 that a larger difference might have occurred due solely to 
ehanee, The conclusion is that these groups are identical. Comparing Groups 
A and B, and using a weighted method to account for the different numbers 
in each group, we find that there are 22.2 chances out of 100 that a larger 


difference than observed might be due solely to chanee. The conelusion again 
is that there is no evidence that the difference is significant. Lastly, Groups B 
and B’ were compared. Here we find that there are less than three chances in 
100,000 that the difference be attributable solely to chance; and comparing A’ 
with B’, there are less than 12.6 chances in 100,000 that this reduction could have 
occurred purely by chance. 

It may therefore be concluded that the observed caries incidence reductions 
of 43.6 per cent and 44.1 per cent were due to the test procedure and that the 
results are valid from a statistical standpoint. 

Conclusions 

1. A high-urea ammoniated dentifrice has been shown on theoretical and 
clinical grounds to be effective as a therapeutic agent in reducing dental caries. 
An ultimate concentration in the saliva of not less than 4 to 5 per cent of 
ammoniated ingredients is optimal. The concentration in the dentifrice con- 
tainer is of significance only insofar as it gives an effective mouth concentration 
under ordinary conditions of use by the patient. 

2. Urea ammoniated dentifrices probably exert their best anti-caries action 
when used before meals. Cleansing after eating is not contraindicated, but 
change in normal mouth hygiene routine is not essential. 

3. The caries incidence rates recorded in this paper are the actual need 
of the individual for treatment and represent the total number of lesions or 
caries attacks noted at each examination. Recorded as C.L. per year and im- 
mediately treated, they are the accumulation of new C.L. counts since the last 
previous examination. While the D.M.F. surface or tooth can be counted but 
onee, the C.L. is counted each time the surface is subjected to attack. It is thus 
a more accurate picture and necessarily higher than the D.M.F. rate. It can 
only be established over a relatively long period of years with complete operative 
treatment following each periodic complete dental prophylaxis and examination. 

4. The caries incidence rate of 110 patients using a high-urea ammoniated 
dentifrice for a period of four years was reduced 43.6 per cent as compared 
with a control group of 75 patients using cosmetic dentifrices. Both groups 
were shown to be identical statistically except for type of dentifrice used. 

5. As compared with its own experience in the pretest period of some eight 
years, the caries incidence reduction was 44.1 per cent. Age is shown to be a 
relatively unimportant factor in this figure. 

6. Based on individuals rather than aggregates, 87 per cent of the patients 
using the test dentifrice experienced a reduction in caries incidence during the 


period of use. 
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7. The use of a high-urea ammoniated dentifrice by a group of 110 patients 
as been shown to be 43.6 per cent more effective in reducing the incidence of 
dental caries than old type cosmetic dentifrices used in a substantially similar 


manner, 
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LYMPHANGIOMA OF THE LIPS 


Report of Two Cases 


W. Harry Arcuer, B.S., D.D.S., M.S.,* Prrrspurau, Pa. 


AHN’ reports that this type of growth, while rare, is seen most commonly 

on the lip. He feels that it may start as a cracked lip which does not heal. 
New lymphatic channels accompany the new blood vessels that develop in 
injured tissue. If, for some reason, they are blocked, lymphangiectasis and 
edema take place. Interstitial fibrosis then follows, and the lips become thick- 
ened due to the semisolid mass akin to elephantiasis. In my ease, that of the 
patient D. W., there was no evidence of, or previous history of cracked lips. 
In the second case the lip was cracked. 

Case 1.—The patient, D. W., a Negro man, aged 35, presented himself 
complaining about his lips which he stated were gradually increasing in size 
as he became older. 

Oral Examination.—The lips were five times the usual size, normal in color, 
freely movable, nonpainful and semisolid, although readily compressible (Figs. 
land 2). There was no oral infection. 

Physical Examination.—Physieal examination was essentially negative. 

Diagnosis —Lymphangioma of the lips. 

Case 2.—The patient, R. B., a boy, aged 16, was admitted to the Magee 
Hospital complaining of a sore swollen lip of approximately six years’ duration 
which was increasing in size. 

Oral Examination.—Examination revealed a cracked, swollen, semisolid 
lower lip. The patient stated that the lip had been cracked almost as long as 
there had been swelling in the lip; it would partially heal and then break open 
again. 

Chronie gingivitis was present due to poor oral hygiene. Five chronically 
infected maxillary and mandibular teeth were present. These were extracted. 
Physical Examination.—Physica! examination was essentially negative. 

Blood count: Hemoglobin and differential, normal; W.B.C. ran from 8,800 
to 12,000 over a fourteen-day period. 

Otherwise findings were normal: Blood chemistry, normal; urine, normal; 
serology, B. Wassermann and B. Kahn were negative; sedimentation time, over 
90 minutes. 

History.—One month following a tonsillectomy the patient first noticed that 
his lower lip was swollen. The initial swelling never disappeared, although there 
had been periods when the swelling was much less. However, the lip had gradu- 

*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
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Fig. 1. Fig. 


Lymphangioma of the lips (Mr. D. W.). 
Lymphangioma of the lips (Mr. D. W.). 


Fig. 3.—Case 2. Lymphangioma of the lips (Mr. R. B.). 


ally and consistently increased in size over the years. Since onset the patient 


had noted that damp weather or coryza caused an increase in size. There was 
no association between any particular food and degree of the swelling. 
Diagnosis.—Lymphangioma of the lower lip. 
Treatment.—The recommended treatment for large lymphangiomas is injec- 
tion with selerosing solutions or x-ray treatment. In both these cases x-ray 
treatment was started, but the patient failed to carry through the treatments. 


Reference 


Cahn, L. R.: Pathology of the Oral Cavity, Baltimore, 1941, Williams & Wilkins Com- 
pany. 
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SOME ANATOMIC RELATIONSHIPS OF THE FACE 


Oscar V. Batson, M.A., M.D., PHILADELPHIA, Pa, 


HE skull has been studied in so many different ways that it is doubtful 

whether any new approach to its study can be found. If we were to start 
out today with all of the rest of anatomy behind us and the skull unexplored, 
we might decide to emphasize the skull as an entity rather than to deseribe 
the minutiae of the individual elements which we now think of as separate 
bones. The concept of what constitutes a bone varies from anatomist to anato- 
mist, from country to country, as well as in different stages of development. 
We speak of a right and a left half of the frontal bone in infaney or we speak 
of two frontal bones. After these bones have been united by what the anatomist 
with a trick of terminology calls a joint (a synostosis is in reality no joint at 
all), we speak of a single frontal bone. We say a frontal bone has a persistence 
of a metopie suture when we actually mean a persistence of the two frontal 
bones of infaney. In contrast, we always speak of an occipital bone as an 
entity separate from the sphenoid bone, albeit to separate them after the age of 
18 requires a saw. This is recognized by some who use the name os basilare 
to mean these two bones fused as one. 

As thines are, we do not have a white ecard to do as we wish with the 
skull. Perhaps we can select from all of the approaches that have been used, 
one which will give us a rapid review of the relationships significant to the 
mouth structures and at the same time provide us with a synthesis of the details 
we have learned in studying the isolated skull bones. One of the worth-while 
surveys is the study of a section of the skull made in the coronal plane. If we 
take such a section through the premolar or molar area, we have a plan of the 
principal cavity relations of significance in the face. Such a section (Fig. 1) 
goes through the frontal bone, and shows how it forms the anterior cranial 
fossa and the roofs of the two orbits. Immediately below this frontal bone and 
on either side we see the anterior portions of the zygomatic bones. If we go 
farther posterior in making our section, we would cut the greater wings of the 
sphenoid bone. These structures, the zygomatic bones and the greater wing of 
the sphenoid, make up the bony wall of the orbits laterally. 

This section is most useful in comprehending the true shape of the nasal 
cavity. Referring again to Fig. 1 and the diagram made from it (Fig. 2), the 
nasal cavity appears quadrilateral in section. This quadrilateral section is ob- 
tained by discarding the ethmoidal labyrinth and the conchae, which are the 


From the Department of Anatomy, Graduate School of Medicine, University of Pennsyl- 
vania. Summary of a lecture before a study group at The New York Institute of Clinical 
Oral Pathology, Inc., on Wednesday, Oct. 18, 1950. 
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keletons of the turbinates, and leaving behind only the paper plates of the 
thmoid bones. These paper plates, along with the lachrymal bones, form the 
medial wall of the orbit. 








Fig. 1.—Roentgenogram of a 1 cm. thick coronal section of the head in the molar region. 
\dult male. A so-called plastic print has been made in order to emphasize some of the 
etails which tend to be lost when a paper print is made from a roentgen negative. The 
everal details to be noted are mentioned in the text. The diagrams, in the following figures, 
re sketches to aid in interpreting the structures seen in this first figure. 

Taking out the delicate tracework of the ethmoid bone makes the nasal 
ivity a large, rectangular box with a pyramidal external nose attached at its 
nterior end. The vogue of radieal nasal surgery has waned, and besides nasal 

surgery is less and less necessary with the drugs available today. When ex- 
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tremely radical intranasal operations were performed, patients would appear 
in the rhinologie clinics with a nose that was indeed a rectangular cavity, some- 
times with a septum in its middle, sometimes without. The delicate plates of 
bone of the turbinates and the ethmoidal air cells provide a large surface of 
moisture exchange and also a surface on which the olfactory herve terminals 
are spread. The cross-sectional area of this cavity is much greater than the 
cross section of the anterior or of the posterior nares. The air currents there- 
fore are much reduced in velocity as they pass from the small nares into this 
‘avity. Even without the reduplications of nasal mucosa upon the turbinates 
and in the ethmoidal air cells, the mucous membrane area is extensive. I do 
not happen to be aware that anyone has measured the surface of the interior 
of the nose. It may have been done. The surface of the peritoneal cavity has 
been measured, and it is approximately the same as the individual skin area. 
Perhaps the area of the mucous membrane of the nasal cavity would equal in 
extent the skin of the face. 


Fig. 2.—Diagram of a section of the nasal cavity with the ethmoidal labyrinth removed. The 
cavity now becomes a rectangular box. 


The ethmoid bone itself can be considered in three parts. The middle 


portion is part of the bony septum of the nose and can be thought of as extend- 
ing up into the anterior cranial fossa as the crista galli. The two lateral por- 
tions, the small, boxlike ethmoidal labyrinths, are subdivided into numerous 
—six to twenty—ethmoidal air cells. 

The concha nasa!is media, the framework of the middle turbinate, extends 
downward from the medial portion of the ethmoid labyrinth (Fig. 3). 

Between the middle turbinate and the nasal septum at the level of the 
anterior cranial fossa, the ethmoidal bone is sievelike, an anatomic feature 
which gives it its name, ethmoid. It is through these small openings that the 
olfactory filaments enter the cranial cavity from the nose. The ethmoidal air 
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cells are not completely roofed over by the ethmoid bone, but by an extension 
of the frontal bone. This is the reason the rhinologist prefers to work lateral 
io the middle turbinate in doing intranasal surgery. Here, he can work up- 
ward against the barrier of the relatively sturdy frontal bone. 

On either side, the two maxillary bones (Fig. 4) form the floor of the orbit, 
the lateral wall of the face, the roof of the mouth, and the floor of the nose, and 
contain in their interiors the two maxillary sinuses. Note that the nasal walls 
of the maxillae are incomplete. This opening, covered partially by the concha 
nasalis inferior and partially by membrane, is sometimes called the nasal fon- 
tanelle. This thin wall is used by the rhinologist in passing a cannula into the 
sinus for irrigation and treatment. As the nasal wall is followed to its base 
as noted in the figure, the wall becomes thicker by a triangular flaring at the 
hase. The rule is therefore to avoid the floor of the nose in seeking to puncture 


the sinus. 


Fig. 3. Fig. 4. 

Fig. 3.—Section of the ethmoid bone in outline. 

a 4.—The two maxillae, in section, showing the nasal fontanelles on the lateral nasal 

As shown in Fig. 1 and in the diagram (Fig. 4), the maxillary sinus invades 
the alveolus in adult life. In early childhood, the maxillary bones are filled 
with tooth buds. By the seventh vear, the maxillary sinus has enlarged until 
it is as low as the middle turbinate. By.15 years, the maxillary sinus ordinarily 
descends to the level of the floor of the nose, and, in adult life, the bottom of the 
maxillary sinus is definitely below the floor of the nose. Any maxillary sinus 
not below the floor of the nose must be considered as undeveloped. We must 
exeept those cases of extreme absorption in the edentulous, in which cases, with 
the recession of the alveolus, the maxillary sinus recedes, so that the floor in 
extreme age may again be what it was at the age of 15, level with the floor 
of the nose. Lining this sinus is a compact layer of bone which is similar in 
density and thickness to the lamina dura around a tooth root apex. The term 
lamina dura ean well be used to indicate this lining of compact bone. 

We can now add to our concept of the nose as a rectangular box, two quad- 
ilateral pyramidal cavities, the orbits, and two prismatic cavities with the 
bases up, the maxillary sinuses. Above these arches the cavity of the anterior 
art of the brain ease. Interrelationships (Fig. 1) are easy to follow. The 
orbit is below the frontal pole of the brain, lateral to the ethmoidal cells, and 
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above the maxillary sinus. In some individuals (indicated on the right side 
of Fig. 1), the ethmoidal cells and the maxillary sinus are in approximate con- 
tact. Sometimes this contact is extensive. Surgeons have performed ethmoid 
operations through the maxillary sinus, taking advantage of the relationship 
here. The maxillary sinus is inside of the cheek and the canine fossa. It is 
lateral to the nasal cavity, and above the roof of the mouth and the upper al- 
veolus. 

Since all of these structures have in common a venous network without 
valves, and since the walls are so thin, it is easily understood how infection in 
one cavity will affect another. Sensory nerves lying in channels in the bone 
explain the origin of pain in disease of the cavities. 

Other interesting features in the anatomy of the head are displayed in the 
first figure. For example, the mucous glands in the roof of the mouth show 
as round or ovoid shadows. The mylohyoid muscle swinging downward to the 
midline from either side of the mandible forms the muscular limit of the oral 
cavity below. In the shadows just lateral to the molar teeth are seen the fibers 
of the buecinator muscle cut in cross section. The buccinator muscle attaching 
near the tooth necks above and below is the lateral boundary of the oral cavity 
region. 

In summary, a study of a coronal cross section through the head affords an 
excellent review of the anatomy of the bones of the face and presents in almost 
diagram form the relations most significant in following infections about the 
mouth. If, in addition to the structures just reviewed, we superimpose an out- 


line of the sphenoid bone, and the large triangular shadows of the temporal 
bones, we have an excellent outline of the roentgen anatomy of the face seen 
in films made in the posterior-anterior projection A coronal section through 
the molar or premolar area seems to me to present more in readily usable form 
than any other single survey approach to the study of the skull. 
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PROCEEDINGS OF THE FIFTH ANNUAL MEETING OF THE 
AMERICAN ACADEMY OF ORAL PATHOLOGY, 
STEVENS HOTEL, CHICAGO, FEBRUARY 4, 1951 


ComPILEeD BY HamiLton B. G. Rospinson, D.D.S., M.S. (Eprror),* 
COLUMBUS, OHIO 


Program 

1, Changes in the Mandibular Joint and Periodontium of Vitamin B Complex De- 
ficient Rats and the Course of Repair. Robert J. Gorlin and Barnet M. Levy, Columbia 
University, New York, N. Y. 

Weanling rats maintained on a diet deficient in vitamin B complex showed a 
diminution and cessation of chondrogenesis and osteogenesis, atrophy of connective 
tissues, serous atrophy of the bone marrow, and resorption of cementum and dentine. 
Refeeding the stock diet resulted in a rapid resumption of chondrogenesis and osteo- 
genesis, hyperplasia of fibrous connective tissue, and repair of cementum and dentine by 


a cementum or bonelike substance. 


2. Clinical—Pathological Conference. Paul E. Boyle, and Claude S. LaDow, School 
of Dentistry, University of Pennsylvania, Philadelphia, Pa. 

Case 1.—T. K., a 79-year-old white man, was examined at the Dental School in May, 
1950. An uleerated area measuring 3 by 4 em. was present in the right cheek opposite 
the molar teeth and a discreet nontender swelling was palpated in the right submaxillary 


triangle. A provisional diagnosis of squamous cell carcinoma was made by the clinician 
and a biopsy specimen was taken for pathologic examination. A histopathologic report 
of ulceration and acute and chronic inflammation was made. Since the clinical appearance 
and course strongly suggested malignant disease, further biopsies and eventually surgical 
removal of the lesions were performed by the surgeon. All histologic reports were nega- 
tive for carcinoma. Three months later myelogenous leukemia was established by micro- 


scopic examination of bone marrow removed by way of sternal puncture. The patient 
died in January, 1951. No autopsy examination was permitted. The importance of re- 
peated biopsy examination was discussed and the fact emphasized that a single biopsy 
report of inflammatory reaction should never be accepted as ruling out the presence of 


malignant disease. 


Case 2.t—A 34-year-old white man was referred to the Dental School for examina- 
tion and treatment of a swelling under the right lower jaw. The swelling was first noticed 
about six months prior to his entering the Dental School. 

Clinical examination: A hard fixed mass measuring approximately 3 by 4 cm. was 
present in the left submaxillary triangle. A small scar was observed on the vermilion 
border of the lip midway between the left angle and the center. In response to persistent 
juestioning, the patient stated that he had received x-ray and radium therapy for an 
‘epidermoid lesion’’ two years before. The patient was admitted to a hospital for study 
ind excision biopsy of the tumor. The mass was found to be firmly attached to the sur- 
ounding tissues and continuous with the substance of the submaxillary gland. 

Microscopically, a eystic structure was found, the capsule of which was coextensive 
vith the capsule of the submaxillary gland. A poorly formed stratified squamous epi- 
thelium lined the cyst cavity and infiltrated widely into the wall of the cyst, as well as 


*College of Dentistry, Ohio State University. 
*Dr. Thomas M. Meloy, Associate Professor of Oral Surgery, kindly allowed us to 
resent this patient's history. 
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into the connective tissue partitions between gland nodules, The possibility of it being 
a metastatic lesion or a primary lesion was discussed, The most logical explanation was 


felt to be that this was an independent primary lesion arising from metaplastic epithelium 
derived from the duct of the submaxillary gland. 


3. Atomic Bomb Radiation and the Oral Regions. Elbert DeCoursey, Armed Forces 
Institute of Pathology, Washington, D.C. (See page 179.) 

4, Clinical Pathology Conference. Donald A. Kerr, Department of Oral Pathology, 
University of Michigan School of Dentistry, and James Hayward, Department of Oral 
Surgery, University of Michigan School of Dentistry, Ann Arbor, Mich. 

5. Clinical Pathology Conference. Henry M. Goldman, Beth Israel Hospital, and 
Kurt H. Thoma, Harvard University, Boston, Mass. 

6. Odontogenic Tumors: A Résumé of the Discussions at the Mid-Year Symposium 
of the Academy. Hamilton B. G. Robinson, Ohio State University College of Dentistry, 
Columbus, Ohio. 

Three groups, Drs. Thoma, Bernier, and Goldman, Drs. Robinson and Kerr, and Drs, 
Aisenberg, Boyle, and Cahn, presented different classifications of odontogenic tumors. 
Some tended to carry out extreme subdivisions, while others favored extremely simplified 
classifications. After much discussion, the following combination of the classifications 
was presented for further consideration but was not adopted as official: 


Odontogenic Tumors 


Ectodermal Mixed or Composite 
Simple ameloblastoma Ameloblastiec fibroma 
(unealcified ) 
Ameloblastic hemangioma 


Adenoameloblastoma 
Melanoameloblastoma 
Acanthomatous ameloblastoma (unealcified ) 


Mesenchymal Ameloblastic sarcoma 


Odontogenic myxoma (unealcified ) 
Odontogenic fibroma Ameloblastiec odontoma 
Dentinoma (partly calcified) 
Cementoma Odontoma 
Odontogenie fibrosarcoma (calcified ) 
Complex 
Compound 


7. Pigmented Ameloblastoma (a Report of Four Cases). Joseph L. Bernier, Armed 
Forces Institute of Pathology, Washington, D. C. 
8. Metastatic Adenocarcinoma of the Mandible. Charles A. Waldron, Department 


of Oral Pathology, Washington University School of Dentistry, St. Louis, Mo. (See 


page 185.) 
At the evening banquet, the newly elected officers were introduced: 
Dr. J. R. Blayney, University of Chicago, President. 
Dr. Henry M. Goldman, Mt. Sinai Hospital, Boston, President-Elect. 
Dr. Myron Aisenberg, University of Maryland, First Vice-President. 
Dr. Thomas J. Hill, Western Reserve University, Second Vice-President. 
Dr. Hamilton Robinson, Ohio State University, Editor. 
Col. Joseph L,. Bernier, Armed Forces Institute of Pathology, Secretary-Treasurer. 


Dr. Donald A. Kerr, University of Michigan, the retiring president, also announced 
the election of the following officers of the American Board of Oral Pathology: 


Dr. Hamilton B. G. Robinson, Ohio State University, President. 
Dr. Paul Boyle, University of Pennsylvania, Vice-President. 
Col. Joseph L. Bernier, Armed Forces Institute of Pathology, Secretary. 
Dr. A. C. Ivy, Vice-President of the University of Illinois, presented an address on the 


‘*Role of the Dentist in Civilian Defense.’’ 





ATOMIC BOMB RADIATION AND THE ORAL REGIONS 


Brig. Gen. E_perr DeCoursey, MepicaL Corrs, Unrrep States ARMy,* 
Wasuinaton, D. C. 


Introduction 

N ANY consideration of changes in the oral regions that result from ex- 
[ posure to atomic explosion it is necessary to have as background a knowl- 
dge of the changes throughout the body. When the entire body is radiated, 
the effect on the integrated organism is largely determined by the effect on its 
most radiosensitive system, the lymphopoietie and the hemopoietic apparatus, 
descendants of reticulum cells. The effects of the atomic bomb on human beings 
are on the basis of trauma from flying debris, thermal radiation, and ionizing 
‘adiation. The ionizing radiation effects of the bomb cause only a small] part of 
the total injuries; the changes produced are widely varied, depending on dis- 
tance from the explosion and amount and character of shielding. Clinically 
and pathologically the patients affected by radiation were easily separated into 
four distinet categories based on the degree of disease (very severe, severe, 
moderate, mild) with close relation between severity and time and incidence of 
nortality. The outstanding symptoms were nausea and vomiting on the day 
of the bombing, followed soon by fever, leukopenia, diarrhea, and after two 
weeks, by epilation, purpura, and oropharyngeal lesions. 

The content of this paper represents the work of many investigators, Ameri- 
ean and Japanese, Tissues from those who died from the effects of atomic 
bombs before late September, 1945, were collected by the Japanese before the 
Americans arrived. Many physicians in the Armed Forces participated in the 
collection of clinical material, and pathologie investigation was carried out by 
Dr. Averill Liebow of Yale at Hiroshima, and by Captain Shields Warren and 
me, representing Navy and Army, at Nagasaki.' Most of the gross descriptions 
of early cases are the work of Japanese pathologists, but preserved organs and 
tissues for histologic study were available to us for our review. We performed 
autopsies after our arrival. 

In reviewing the effects of radiation on the systems of the body the rela- 
tionship of lesions to time of death must be considered. In patients dying 
during the first two weeks after exposure, there was histologie evidence of radia- 
tion effects in the bone marrow, gonads, gastrointestinal tract, and skin, which, 
\owever, were not manifested clinically. In the persons dying from the third 
to sixth weeks, bone marrow changes predominated and neutropenic ulcerations 
and hemorrhagie symptoms were spectacular. General nutrition declined. 
(‘ross changes were approximately at their peak. In those dying in the second 
and third months, beginning recovery in bone marrow and regeneration of hair 
were apparent, but testicular and connective tissue changes persisted. There 
vas often emaciation. Malnutrition, however, was not based entirely on short- 


ages of food; intestinal lesions and other factors were largely responsible. 


Presented at the Fifth Annual Meeting of the American Academy of Oral Pathology. 
stevens Hotel, Chicago, Ill, Feb. 4 951. 
*Armed Forces Institute of Pathology. 
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Pathologic Changes From Atomic Bomb Radiation 


Bone Marrow.—The cellular picture of irradiated bone marrow was tre- 
mendously changed during the first week after the bomb explosion. There was 
almost total depletion of blood-forming elements, with the exception of small 
islands of erythropoiesis, By the end of the week reticulum began to pro- 
liferate and at first differentiated into lymphocytes and plasma cells rather 
than myeloid cells. These forms predominated until the fourth week when 
myeloid differentiation was seen. The bone marrow of most of those dying be- 
fore six weeks was hypoplastic; but in a few, islands of hyperplasia with arrest 
of maturation were observed. Most of the fatal cases of the third and fourth 
months showed hyperplasia, which in the femur was grossly evident as grayish 
pink marrow extending through a third or half of the shaft; in these the 
maturation defect decreased and more neutrophils were found in the peripheral 
blood and in infected tissues. In a few of the cases of longer duration, how- 
ever, aplasia was prominent, with the marrow of the femur pink and gelatinous. 
Some marrows which grossly appeared hyperplastic were actually hypoplastie, 
the pink color coming from dilated blood vessels. Whatever the marrow picture, 
there was usually profound leukopenia at some time in fatal cases. 

Lymph Nodes.—The high degree of sensitivity of lymphoid tissue to ioniz- 
ing radiation resulted in tremendous atrophy seen as early as the third day. 
Lymphocytes almost disappeared, leaving a lacy framework that was spectacular 
in microscopic preparations. Neerobiosis may have accounted for changes in 
the germinal centers, but departure from the normal architecture was marked 
only when the germinal centers disappeared, as they did in three-fourths of 
those who died during the first two weeks. The peripheral sinuses contained 
many red blood cells. Erythrophagoeytosis was sometimes striking. The large 
atypical mononuclear cells which appeared by the second week were considered 
lvmphoblasts by one observer, but could logically be pathologie ferms whose 
sensitive nuclear chromatin was deformed by the radiation. The lymph nodes 
from Japanese patients dying about the fifth week were usually large and al- 
most devoid of lvmphoeytes and germinal centers. Bizarre large cells were more 
numerous. Plasma cells, eosinophils, mast cells, and increased numbers of re- 
ticulum cells were present. In the fourth month lymphocytes were more 
numerous but were still reduced. 

Spleen.—The lymphoid elements in the spleen reacted to radiation as did 
those in the nodes. Early, the spleen was usually small, but an occasional one 
reacted very promptly by swelling. On section it was dark red and pulp adhered 
to the knife; the follicles were indistinct and the trabeculae somewhat promi- 
nent. In addition to the near absence of lymphocytes, large mononuclear cells 
were seen in greater numbers, erythrophagocytosis was evident, and hemosiderin 
deposits were also present. During the second month the spleen was small and 
organized follicles were absent. A syneytial reticulum seemed to surround the 
regenerating follicles in which the slight lymphocytic content of the organ was 
obvious. Atypical large mononuclear cells were found in about 25 per cent of 
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the material examined. Through the fourth month there was still moderate 
itrophy; occasional germinal centers appeared and the lymphocytic content 
showed some evidence of recovery. 

Secondary Effects of Radiation on the Histiocytic System.—Hemorrhagic 
esions, leukopenie necrosis, and bacterial invasion represented the principal 
effects on the irradiated body about the end of the first month. Leukopenia was 
extreme in affected Japanese. The pharynx? and its connections, the gastro- 
intestinal tract, the respiratory organs, and the skin manifested both changes. 
In addition, petechiae, purpurie patches, or large ecchymoses were seen in other 
soft tissues, particularly the urinary tract, mesothelial linings, and muscles. 
The lymph channels draining these areas were engorged with blood. These 
changes were outstanding clinically, and their severity depended on the location 
of the larger hemorrhagic lesions. Hemorrhages in the linings of the pharyngeal 
regions, the bowel, or the urinary tract gave signs externally. Hemorrhages 
breaking through epithelium of bacteria-laden surfaces often initiated neutro- 
penic necrotizing lesions. Such ulcerations were sometimes independent of 
hemorrhage. It is probable that ordinarily nonpathogenic bacteria may cause 
serious consequences after sufficient reticuloendothelial reserves are lost. Most 
ulcerative lesions throughout the stomach and intestinal tract were on a similar 
basis. 

Oral Regions.—Lesions in the oral regions were of utmost clinical im- 
portanee in the third to sixth weeks after explosion. In the posterior pharynx 
grayish bullae appeared. These were followed by petechial or eechymotie hemor- 
rhages in the mucosa. Uleerations over these hemorrhages often appeared. 
Other ulcerations similar to those of agranulocytic angina became apparent, 
particularly over the tonsillar areas, and in increasing tempo of severity and 
spread jumped from one lymphoid island to another to involve the tongue. The 
vingivae were hemorrhagic and uleerated, the tissue destruction sometimes 
spreading to the buecal membrane to involve the entire cheek and give the pic- 
ture of adult noma. Almost all patients with such lesions died. The entire 
picture was similar to that of agranulocytie angina, leukemia, or aplastic anemia 
from other causes. 

Lungs.—Only the slight edema, perivascular or pleural, that appeared in 
the lungs in the first two weeks might have been a primary radiation effect. 
Hemorrhagie and necrotizing pneumonia were common secondary lesions after 
the first few weeks, and were probably part of the process which resulted in 
uleerative lesions of the gastrointestinal tract. 

Gastrointestinal Tract.—This tract was among the first in which lesions 
vere grossly visible. In some cases even before hemorrhagic manifestations, 
the sensitive ileum, particularly, presented foeal changes characterized by 
welling, greenish and yellowish gray coloration, and induration of the mucosa. 
‘ome of these foci became confluent and widespread, with a diphtheritie mem- 
‘ranous effeet and much submucosal edema. Later, mucosal hemorrhage at 
imes initiated another evele of similar change in the stomach or intestine, be- 
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ginning with ulceration of the mucosa at the site of the hemorrhage and pro- 
gressing to an ulcerative or pseudomembranous process. In the small intestine 
initially only the tips of the folds were involved, giving the appearance of hav- 
ing been dipped into boiling water; later, they became greenish or yellowish 
gray. 

Again in the third and fourth months, enteritis, most often in the large 
intestine, but sometimes affecting also the small intestine or occasionally the 
stomach, was the most prominent lesion at autopsy. The large intestine at this 
stage was usually the seat of a widespread process that extended from the ileo- 
cecal valve to the rectum, the involvement being most prominent in the distal 
portion. Thickening of the wall was a feature. A diphtheritie membrane and 
ulceration were sometimes present to give a pathologie picture resembling that 
of bacillary dysentery. It would seem that the process represents not only 
changes due to irradiation of the sensitive intestine, but also the results of de- 
creased resistance to omnipresent intestinal microorganisms and, probably more 
important, lowered antibiotic capabilities of the blood. 

Microscopically, the epithelium early contained extremely bizarre cells with 
giant hyperehromatic nuclei and multipolar mitoses. The swelling appeared 
to be caused by edema, and the peculiar coloration by the absence of infiltrating 
leukocytes. In the late stages prominent features were areas of mucosal ulcera- 
tion with much fibrinous exudate, few leukocytes, and in the remarkably edema- 
tous submucosa a considerable number of histiocytes, a few lymphocytes, and 
occasional eosinophils. Plasma cells of the lamina propria remained numerous. 


Testes.—The changes in the testes were, in almost every instance, intense. 
As early as the fourth day when the parenchyma had a normal appearance 
grossly, the histologic sections exhibited remarkable evidence of damage to the 
germinal epithelium, numerous cells of which were necrotic and free in the 
tubules, some having been carried into the rete testis. The number of mitoses 
was small. Sertoli cells began to increase in number. Mature spermatozoa were 
found even in later specimens when spermatogenesis had ceased, and apparently 
uninjured spermatozoa were noted in the seminal vesicles. 

During the second month gross examination revealed little. Histologically, 
a few necrotic germ cells remained, but most had disappeared, and phagocytic 
or infiltrating inflammatory cell activity was absent. A few bizarre cells ap- 
proximating the basal membrane appeared to be spermatogonia. Sertoli cells 
were more numerous. The tubules had begun to shrink, and the interstitial cells 
of Leydig were so prominent that some interpreters regarded them as hyper- 
plastic. The most extreme vascular change in any part of the body was seen 
in some of the small interstitial] vessels; beneath the distinct thin endothelium 
was an eccentrically located mass of eosinophilic homogeneous refractile materia] 
that almost occluded the lumen. This change, difficult to ascribe to radiation, 
was often best seen near the tunica albuginea and it seemed to persist, for it was 
present also in autopsy material from the third and fourth months, At that 
time the interstitial tissue was somewhat less prominent; the basement mem- 
branes were thick, wavy, and acellular; the tubules, which were more atrophie, 
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were often hyalinized. Elsewhere Sertoli cells had replaced the germ cells, 
which had become rare. Before attributing these changes entirely to radiation, 
one must give consideration to the poor state of nourishment during the third 
and fourth months. In this connection, similar testicular changes have been 
described in autopsy material from vietims of the Dachau prison camp. 


Ovaries.—Changes were much less striking in the ovaries than in the 
testes. Gross changes, except as part of the hemorrhagic phenomena, were 
absent. Histologically, primary ova were usually present, and only occasional 
specimens had a few atretic primary follicles. Developing follicles were 
seldom found. A ‘‘resting phase’’ of the endometrium reflected the ovarian 
picture. Clinical observation in Nagasaki indicated that amenorrhea was 
definitely increased and that the rate of premature termination of pregnancy 
among women within a 1500-yard radius of the explosion was significantly 


higher than usual. 


Skin.—The quickly visible changes in Japanese exposed to an atomic 
bomb were the pigmented areas that appeared in the first few weeks and 
persisted. These had such sharply demareated outlines that they were con- 
sidered flash burns. Development of what is usually recognized as ionizing 
ray skin burn was not seen. In a few early cases there was said to be bullous 


edema that may have been caused by gamma rays. 

Epilation appeared on the scalp, occasionally being more severe on one 
side than the other. Axillary epilation was an accompaniment in 16 per cent, 
pubie in 12 per cent, and eyebrow in 8 per cent. 

Microscopically, the hair follicles showed distinct changes both in the 
epidermie and dermic coats. Early specimens were not obtained, but in those 
of the fourth week the internal root sheaths could not be identified, the 
external sheath (continuous with the Malpighian layer of the epiderm) being 
continuous with the hair shaft. Vaseularity of the papillae was reduced and 
the adjacent epithelium was atrophic. Pigment was irregularly clumped. 
Then in the dermie coat the inner hyaline membrane and the cellular fibrous 
layer both became thickened. The base of the follicle apparently underwent 
continuous shrinkage, pushing the base of the hair toward the surface, until 
regeneration began with new cells over the papillae. This process mimicked 
normal hair replacement. There was also atrophy of the sebaceous glands 
in some cases. Some of the sweat glands were small, their cells occasionally 
vacuolated and pyknotie, and the basal membrane thickened. 

Evidence of radiation effect on the epidermis was not conelusive. Third 
degree flash burns could be expeeted to inelude some radiation effect, but 
interpretation was difficult. In patients dying on the fifth day, there was 
necrosis of vessel walls and thrombosis. Hyperpigmentation in basal cells 
ind chromatophores were common at the edge of burned areas. Some thin- 
ing of epidermis, hyperkeratosis, ironing out of papillae, and hyperpigmen- 
tation of basal cells were found in the sealp (the most usual specimen). 
rythema or pigmentation from ionizing radiation was not reeognized in the 


Japanese. 
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Adrenal Glands.— During the first two weeks there seemed to be a loss 
of lipoid in the adrenal cortex, and in fatal cases it was thin and exhibited a 
progressive loss of its orange-yellow coloration. Microscopically, most cells 
were granular rather than foamy, and atrophy was most marked in the outer 
zona glomerulosa. When foam cells were present, they were usually in the 
inner layer. The medulla was normal. 

Urinary Tract.—Except for hemorrhagic manifestations there were no 
apparent lesions. In the bladder during the hemorrhagic stage of the radia- 
tion disease, mucosal hemorrhages tended to result in necrotizing ulceration 
without evidence of leukocytie infiltration. The prostate and seminal vesicles 
were not remarkable except for a rare necrosis and the presence of a few 
morphologically normal spermatozoa. 

Other Organs.—The brain, liver, kidneys, bone, endocrines, and other 
organs were radioresistant and were affeeted in proportion to their vaseular, 


hemorrhagic, or infectious complications. 
Summary 


The lymphoid and hematopoietic tissues, skin, genital organs, and gastro- 
intestinal tract were most severely affected by ionizing radiation. There was 
atrophy of lymphoid elements in lymph nodes, tonsils, spleen, and gastro- 
intestinal tract. Atrophy of the bone marrow was evident early, and it either 
continued or was followed by foeal or diffuse hyperplasia with maturation 
arrest. Hemorrhages, necrotizing inflammation, and ulceration of the oro- 
pharynx were prominent and severe. The oropharyngeal breakdown led to 
many deaths from the third through the sixth week following exposure. The 
scalp showed the surest external gross sign of ionization—alopecia, which, with 
hemorrhagic manifestations, appeared about the same time as the throat 
lesions. 

The testes showed prominent microscopic changes, with almost every sex 
cell destroyed in all men who died. The ovaries showed very little more than 
extreme searcity of proliferating follicles. In all time periods the intestinal 
mucosa was the seat of changes which varied from ulcerated hemorrhagic 
foei to focal or widespread necrosis and ulceration with formation of diph- 
theritic membranes. 
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METASTATIC CARCINOMA OF THE MANDIBLE 


Adenocarcinoma of the Lung With Metastatic Lesion 
of the Mandible as First Clinical Sign 


CHARLES A. WaLpRON, D.D.S., M.S.D.,* Sv. Louts, Mo. 


STASTATIC carcinoma is one of the very rare conditions which may be 
M encountered by the dentist. The possibility that an obscure lesion of the 
jawbones may be a metastatic tumor should always be kept in mind, however, 
when making a differential diagnosis. Comparatively few cases of tumors 
metastasizing to the jaws from distant sites have been reported in the literature. 
The actual incidence is probably considerably higher as most osseous metastases 
oceur late in the course of the disease and complete roentgenographie and 
necropsy examinations, especially of the facial area, are seldom made. 

Carcinomas of certain sites cause skeletal metastasis more frequently than 
others. Geschickter and Copeland! estimate that nearly 50 per cent of breast, 
renal, prostate, and bronchogenic carcinomas produce osseous lesions before 
termination of the disease. These lesions are clinically manifested in over 25 
per cent of the eases. Bone metastasis occurs either through retrograde exten- 
sion through venous channels or via the lymphatics. Bone involvement is less 
common in gastrointestinal cancer as the portal system filters out the cancerous 
emboli. Cancer of the skin, mouth, and uterine cervix is also less likely to 
produce skeletal metastasis as the regional lymphatics act as a filter. 

In the order of frequency, the bones most commonly involved are the spine, 
pelvis, femur, skull, ribs, and humerus. Bone metastasis is most common in 
vases where treatment of the primary lesion was late and ineffective. 

Carcinoma of the lung has been reported to cause osseous lesions in between 
25 and 40 per cent of the cases autopsied in various series. Metastatic tumors 
nay produce either osteoplastic or osteolytic lesions. Carcinoma of the pros- 


tate and some mammary carcinomas produce osteoblastic lesions in contrast 
to the more common osteolytic lesions.*: * 

The case presented is of interest because of a well-developed lesion in the 
mandible which was first discovered as a dental complaint. The metastatic jaw 
esion was present for over ten months before any other clinical sign of the 
lisease. The primary site was not established definitely until autopsy more 


lan one vear after the jaw lesion was first noticed. 


Case Repori 
The patient, a 59-year-old white man, was first seen on July 25, 1946. He 
mplained of a painless lump in his left cheek which he had noticed for about 
uur months. There had recently been a gradual enlargement of this mass but 
Presented at the Fifth Annual Meeting of the American Academy of Oral Pathology. 
vens Hotel, Chicago, IIL, Feb. 951. 
*Assistant Professor of Pathology, Washington University School of Dentistry. 
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he had not sought attention until the middle of July when he experienced diffi- 
eulty in wearing his lower denture. He consulted his dentist who noted a dis 
tention of the tissues in the premolar area which completely obliterated the 
bueeal suleus and prevented proper seating of the denture. Intraoral roent- 
genograms showed a radiolucent lesion in the mandible. The patient was then 
referred for diagnosis and treatment. 


Fig. 1.—Lateral jaw roentgenogram showing cystlike defect in the left side of the mandible. 


Examination revealed a well-developed 59-year-old man who had a well- 
defined painless swelling, 2.5 em. in diameter, in the left cheek along the lateral! 
surface of the mandibular premolar region. A definite fluid rebound could be 
felt on palpation. The overlying skin was freely movable and was not inflamed. 
Intraoral examination showed the patient to be edentulous. The mucous mem- 
branes were norma! in color. No ulceration or inflammation was present. The 
lower alveolar ridge was considerably resorbed. In the left premolar area, the 
buceal suleus was obliterated by a swelling which extended out into the cheek. 
No other abnormalities were noted. Lateral jaw films showed a regular ecyst- 
like radiolucent area in the central portion of the left side of the mandible 
(Fig. 1). These findings suggested a diagnosis of a residual cyst of the man- 
dible with perforation of the buceal cortex. Because of the resorption of the 
alveolar ridge and obvious breakthrough of the lesion into the cheek, it was 
felt that exploration from an external incision was indicated. The patient 
stated that his teeth had been extracted because of ‘*pyorrhea’’ of about five 
vears previously. He had worn dentures successfully since that time. He 
elaimed that he was in good health and worked steadily as a carpenter. He 
gave a history of a peptic ulcer of thirty years’ duration. The condition had 
responded well to dietary control and he was free of symptoms as long as he 
adhered to an ulcer diet. 

The operation was performed on July 26, 1946. The inferior dental nerve 
was blocked intraorally with 2 per cent procaine. The skin was prepared with 
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Zephiran and the surgical field was isolated with sterile towels. The skin was 
infiltrated with 2 per cent procaine. A 3 em. incision was made below and 
parallel to the inferior border of the mandible. The subcutaneous tissues were 
dissected with seissors to expose the bulging capsule of the cyst. Careful blunt 
dissection down to bone revealed that the cyst originated within the mandible 
and had eaused a perforation of the buecal cortex. The perforation of the 
buceal plate was enlarged slightly with a back-biting bone forceps, and an 
attempt was made to excise the cyst in toto. However, during manipulation, 
the thin-walled cyst was inadvertently punctured at the point where it pro- 
truded from the bone, and several cubie centimeters of clear fluid escaped. The 
cyst membrane was then dissected free from the soft tissues. Both the inferior 
dental and mental nerves were involved but were dissected from the cyst wall 
‘urther exploration revealed that the greater part of the bony cavity was filled 
with a firm whitish neoplastic mass. The tumor was shelled out with little 
difficulty. The irregular walls of the cavity were then curetted with fine in- 
struments until all visible traces of the tumor were removed. Examination of 
the cavity revealed a small perforation in the lingual plate. The mucous mem- 
brane over it was, however, intact. The tentative postoperative diagnosis was 
ameloblastoma. The distal margins of the incision were closed with 4 0 silk 
leaving the central portion of about 1 em. open to dress the eavity. The eavity 
was loosely packed with a medicated gauze dressing and the specimen was 
submitted for pathologie examination. 


Pathologic examination: Sections of the tumor showed clumps of neoplastic 
epithelial cells which form irregular glands in a dense connective tissue stroma. 
The epithelial cells show considerable variation in size and shape and staining 
reaction. There are occasional mitotie figures (Fig. 2). 

The first diagnosis received on this specimen was metastatic adenocarcinoma. 
The slides were reviewed by several other pathologists who suggested that this 
tumor represented a form of mixed tumor of salivary gland origin. 

Subsequent course: Because of the possibility that this lesion represented 
| metastatic tumor, the patient was referred to the tumor clinie at the University 
of Minnesota Hospital. Thorough examination failed to show evidence of the 
primary growth. Roentgenograms at that time showed a questionable erosive 
process in the anterior right fifth rib and a defect at the pyloric end of the 
stomach. During this period the patient developed an exacerbation of his 
rastrie symptoms and was placed on an uleer diet. The dressings in the jaw 
lefect were changed at regular intervals and were discontinued on August 19 
\t that time the wound appeared well healed. The patient was closely followed 
n the tumor clinic. Further roentgenograms failed to show other osseous 
esions. However, his gastric symptoms became more severe and he began to 

omplain of pain over the ribs. Further x-rays showed a definite defect in the 
nterior portion of the right fifth rib. He was admitted to the University of 
‘linnesota Hospital for further study. It was felt that a gastric resection 
vould offer the patient some relief from pain and he consented to this operation. 
‘xploration of the abdominal cavity failed to show any metastasis in the liver 
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Fig. 2.—Photomicrograph of excised tumor showing clumps of neoplastic epithelial cells forming 
irregular glandlike areas. (Original magnification, 400.) 


Fig. 3.—Photomicrograph of tumor excised from rib showing same structure as jaw lesion 
(Original magnification, 120.) 
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or peritoneal eavity. No primary tumor could be felt in the stomach, gall 
bladder, colon, prostate, or kidneys. The only definite finding was a duodenal 
uleer with considerable scarring. <A subtotal gastric resection was performed. 
The anterior portion of the fifth rib was then resected. The patient tolerated 
this long procedure well and was discharged one week later. Pathologie exami- 
nation of the resected stomach showed only an old scarred uleer. There was 
no evidence of malignancy. The tissue from the resected rib showed neoplastic 
gland-torming epithelial cells in a-fibrous stroma. The pattern was similar to 
the tissue removed from the mandible and was again diagnosed as metastatic 


o>). 


eareinoma (Fig. 





Fig. 4.—Lateral jaw roentgenogram showing pathologic fracture. 


The patient was again seen on Jan. 28, 1947. He had returned to work 
and stated that he was feeling well. The operative site had healed well although 
there was a sear adhesion to the mandible along the line of incision. A lateral 
jaw roentgenogram revealed that a pathologie fracture had oceurred although 
there was no evidence of extension of bone destruction (Fig. 4). This had 
ealed by fibrous union; only a slight spring could be felt on strong manipula- 
tion, and he was able to wear his lower denture after slight adjustment. On 
Mareh 15, the patient developed a cough, pain in the chest, and fever. He was 
eadmitted to the hospital on March 29 and was placed on penicillin therapy. 
lle was discharged on April 2. Further chest films revealed an area of density 

the apex of the right lung and he subsequently received a course of roentgen 
lerapy to the chest region. Six hundred roentgens were given to the posterior, 
iteral, and anterior right lung fields. His condition steadily deteriorated and 
e expired on May 24, 1947, while being taken to the hospital in an ambulanee. 
An autopsy was performed on May 25, 1947. The significant gross findings 
ere: Two large emboli were present in the major branches of the right pul 
ionary artery. Old areas of dense fibrosis were found at the apex of each 
ing. A roughly rounded nodule 3 by 3 by 3 em. was found under the sear 
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in the apex of the right lung. <A few tiny nodules of tumor tissue were found 
in the pleura of the right lung. Both lungs showed diffuse edema and con- 
gestion. The liver contained numerous pale rounded tumor nodules measuring 
up to 3 em. in diameter. The adrenal glands were enlarged and about 50 per 
cent replaced by tumor tissue. Numerous irregular tumor nodules were found 
in the anterior portions of lumbar and thoracie vertebrae. 


Microscopic findings: The tumor in the right lung showed irregular glands 
made up of immature epithelial cells separated by fibrous tissue. Similar tumor 
was found in the adrenal] glands, liver, and bone. 

Diagnoses: 

1. Adenocarcinoma of the right lung with metastasis to bones, liver, 
mediastinal nodes, and adrenal glands. 

2. Bilateral pleural effusion. 

3. Bronchopneumonia. 

4. Pulmonary embolism. 

5. Coronary sclerosis. 
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INFLAMMATORY PAPILLARY HYPERPLASIA OF THE 
PALATAL MUCOSA 


ALTON K. Fisuer, B.S., D.D.S.,* AND Puiie J. Rasuip, B.A., D.D.S., M.S.,** 
Iowa City, Iowa 


ITHIN a period of two years eleven patients have been observed with 

diffuse papillary lesions of the palatal mucosa. Biopsy specimens from 
the first four patients were examined by pathologists who reported diagnoses 
of papilloma. Subsequently these cases were referred to us for further study. 
(ecasional multiple papillomas of the oral mucosa have been reported but they 
are not common. Discovery of four such lesions in a brief period of time seemed 
inusual and was sufficient to raise the question of possible error in diagnosis. 
Re-examination of the patients and the tissue specimens supplied additional 
information which was helpful in detecting the remainder of the cases. While 
the series is not large it does suggest that the condition is not rare. Further 
sapport for this view was afforded by a few fleeting glimpses of what appeared 
to be similar cases in projected intraoral photographs presented by clinicians 
while discussing other unrelated pathologie entities. 


Description and Clinical Considerations 


In all instances the patients showing this diffuse papillary lesion wore arti- 
ficial dentures. The area of tissue involvement corresponded approximately to 
the surface covered by the palatal portion of the denture base. This was espe- 
cially conspicuous in those patients wearing /’-shaped partial denture bases 

Fig. 2). Ina lesser number of cases the soft tissue covering the alveolar proc 
ess was also involved in those areas over which the denture base extended. The 
constant and most obvious clinical manifestation was inflammation of the re- 
gion affeeted. While the degree of redness varied in the different mouths the 
inflammatory reaction did not appear acute and ulceration was not observed in 
any ease. One patient complained of an annoying itching sensation in the 
nvolved area but the others professed an absence of abnormal sensations. 

When the palatal mucosa was washed and dried the papillary nature of 
ie abnormal tissue became more apparent. In the case shown in Fig. 1 this 
‘rocedure was not necessary but in most of the cases the individual papillary 
masses Were approximately 2 mm. or less in diameter (Figs. 2 and 3). While 
mple inspection was usually sufficient to identify the general quality of the 
ssue change, especially after it had been called to one’s attention, the full 
xtent of the hyperplasia was demonstrated more clearly with the aid of a 
urved explorer and a stream of air. If the outside of the curve of the ex- 
lorer was placed upon the affected mucosa only very slight pressure was re- 
\ired to bury the wire among the papillary masses. A stream of air directed 


‘Professor of Oral Pathology, State University of Iowa. 
**Assistant Professor of Periodontology, State University of lowa. 


191 





192 ALTON K. FISHER AND PHILIP J. RASHID 


perpendicularly upon the surface caused the masses to separate from each other 
at the point where the current pressure was the greatest. An obliquely directed 
stream produced a rippling motion simulating, according to one imaginative 
observer, ‘‘a field of waving grain.’’ Retained viscid saliva and mucus and the 
pressure exerted by denture bases produced a consolidating effect that might 
lead one to assume that the mucosa was merely inflamed when the denture was 
first removed (Fig. 4). The papillae became more prominent, however, after 
the patients had refrained from wearing their dentures for a few days. 


Fig. 1. 


Fig. 2. 


Fig. 1.—Cast of palate of middle-aged woman who had worn an upper partial vul- 
canite denture for several years. The papillary masses are larger in this case than in any 
of the others. 

Fig. 2.—Papillary hyperplasia of palatal mucosa of a 28-year-old man who had worn 
an upper partial vulcanite denture for eight years. Note that the area of involvement 
corresponds to the shape of the U-shaped denture base. 


The ages of the patients ranged from 28 to 61 years. Five of them were 
men and six were women. One male and one female patient had a history ot 
syphilis and subsequent treatment; both were serologically negative when their 
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nouths were examined. At first it was suspected that the composition of the 
denture bases might have been etiologic in producing the lesions but as the 
series extended it was found that six of the denture bases were of plastic 
naterial and five were of vuleanite. There were five full and six partial dentures 
in the series and half of the partial dentures had U-shaped palates. In the 


Fig. 3. 





Fig. 4. 
Fig. 3.—Papillary hyperplasia of palatal mucosa of a 38-year-old man who had worn a 
full vault upper partial vulcanite denture for nineteen years. 
Fig. 4.—Papillary hyperplasia of palatal mucosa of a 48-year-old woman who had worn 
full upper vulcanite denture for many vears. The photograph was made immediately after 
he removal of the denture when the compression of the tissue and accumulated saliva and 
lebris obscured the papillary masses. 


iajority of the eases, however, it was apparent that the denture bases were not 
itisfactorily adapted to the oral tissues, although in three cases the dentures 
could not be regarded definitely as ill-fitting. Cleanliness of the mouths and 
lentures varied from good to filthy. 





Fig. 5—Photomicrograph of tissue section taken from palatal mucosa illustrated in Fig. 
The papillary masses show hyperplasia of both epithelium 
Fig. 6.—Photomicrograph 


A 
and connective tissue. 

of papillary hyperplasia of palatal mucosa of a 49-year-old 
woman who had worn a full upper vulcanite denture for twenty years and an acrylic denture 
for the last five years. 








Fig. 8. 


Fig. 7.—Photomicrograph of papillary hyperplasia of -palatal mucosa of a 38-year-old 
n who had worn an ill-fitting full upper acrylic denture for many years and whose oral 
ygiene was very poor. Note the heavier infiltration of inflammatory cells in the connective 
ssue closer to the epithelium. 

Fig. 8.—Photomicrograph showing infiltration of lymphocytes and plasma cells in con- 
ttive tissue just beneath the epithelium. The tissue section we from the palatal mucosa 
ustrated in Fig. 3. 
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Histopathologic Features 


It was possible to obtain biopsy specimens from seven of the patients. 
Tissue sections from those specimens showed generally similar features. The 
oral surface of the sections showed numerous papillary projections (Figs. 5, 6, 
and 7). Branching was common in the larger masses. Marginal areas some- 
times showed papillomatosis, an early or less exaggerated form of the papillary 
change (Fig. 9). The surface was covered with hyperplastic stratified squamous 
epithelium which was usually slightly to moderately keratinized. Hydropic 
degeneration of the epithelium was observed in all of the specimens. It varied 
in prominence in the different patients and, except in one case, it was not 
excessive. In this exceptional case the epithelium was not keratinized. 


TSE poy Mae 
Fig. 9.—Photomicrograph showing papillomatosis of palatal mucosa. This represents 


an early or less exaggerated form of the papillary hyperplasia. ‘The tissue section was from 
the palatal mucosa illustrated in Fig. 3. 


The underlying connective tissue was generally loose and not densely 
fibrous. A variable degree of edema was present in all specimens. Although 
many of the cells were not quite mature, active fibroblastic and endothelial 
proliferation was inconspicuous. An infiltration of lymphocytes and plasma 
cells was observed in all specimens and in some a few polymorphonuclear leuko- 
cytes were also present (Fig. 8). The intensity of cellular infiltration was not 
uniform in the different specimens nor within the individual tissue sections. 
It was heaviest in the connective tissue adjacent to the epithelium and was 
rarely dense (Fig. 7). Occasional leukocytes were present in the epithelium 
in some sections. 

No evidence of malignant change was observed. 
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Treatment and Clinical Course 


Two of the earlier patients were treated by extensive cautery, in line 
with the diagnosis of papilloma. Two of the patients were confined to a 
hospital for mental diseases and it was impossible to observe them regularly 
and supervise treatment adequately. One patient was first seen so recently 
that a progress report on her case is not justified. The remaining six patients 
were treated by discontinuing the use of the artificial dentures. 

In these six cases the patients have been observed periodically over periods 
of time ranging from five months to two years following the initiation of 
treatment. In all instances the inflammation of the palatal mucosa subsided 
slowly, and subsequently there was regression of the mucosal hyperplasia. In 
those mouths in which the papillary hyperplasia was extreme the inflammation 
persisted longer and the hyperplasia regressed more slowly than in those afflicted 
to a lesser degree. The palatal mucosa in this latter group appeared quite 
normal at the end of seven months. It was observed that the profusion of 
papillae in the severe cases facilitated retention of food debris and oral secretions 
even in the absence of the artificial dentures, and that frequent thorough irriga- 
tion of the involved mucosa provided additional benefit to the recuperating 
tissues. 

In two of the healed cases the patients have obtained and used more appro- 
priately designed and more precisely fitting dentures with no recurrence of 
the former disturbance. It is too early, of course, to determine if this will re- 
main permanently true. 


Diagnosis and Etiology 


The clinical course and the histopathologic features of this lesion are com- 
patible with inflammatory disease. Some of the histologic features are com- 
patible with those of true papilloma. However, the regression of the lesion 
under instituted hygienic influences is a strong argument against a basic neo- 
plastic nature. Accordingly, we feel justified in making a diagnosis of inflam- 
matory papillary hyperplasia of the palatal mucosa. 

A poor state of hygiene with respect to the specifically involved tissue 
areas seems to be the exciting factor in this condition. It was observed that 
either the patients were indifferent to this matter or that they used artificial 
dentures of such qualities that only unusually assiduous hygienic practices 
could have compensated for their defects. With the progressive development of 
the hyperplasia the problem of establishing and maintaining a satisfactory state 
of tissue hygiene becomes increasingly difficult, especially when the patient is 
inaware that extraordinary measures are required. It is probable that pre- 
lisposing causes are important in the pathogenesis of this lesion since the 
majority of wearers of unhygienic dentures do not appear to develop this 
eculiar type of tissue change. These predisposing factors have not been identi- 
ied, however. 

Discussion 


The pathologists who made the diagnosis of papilloma in some of the earlier 
ases were not especially familiar with many of the clinical peculiarities of 
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the oral structures. It was reasonable, therefore, that they should interpret 
the observed tissue changes in general terms. Also, they were handicapped in 
not being provided with sufficient clinical data relating to the specimens they 
were asked to examine. The natural consequence was to place emphasis largely 
on histopathologic features, and the diagnosis of papilloma was more or less 
inevitable. 

Although the term papilloma is often loosely used, its general connotation 
is that of neoplasia. We agree with Thoma!’ that ‘‘It is probably a good policy 
to consider all papillomas as potential malignancies and to remove them com- 
pletely by wide excision.’’ But it is desirable, wherever possible, to distinguish 
between true papillomas and nonneoplastie lesions which resemble papillomas if. 
unnecessarily radical surgical therapy is to be avoided. The psychological dis- 
turbance of the patient created by an unwarranted diagnosis is equally worthy 
of consideration. Gettinger? discussed the histogenesis of papillary lesions and 
distinguishes between papilloma and pseudopapillary changes. He appreciates 
the value of a theoretical separation of types based upon pathogenesis but, in 
effect, agrees with Karsner® that ‘‘Irritative and inflammatory hyperplasias may 
closely resemble papilloma, and in the individual instances may be quite in- 
distinguishable from true tumors.”’ 

It is admitted that these borderline cases probably will always exist in 
sufficient numbers to be a plague to the pathologist and the clinician. However, 
it is also believed that a more thorough evaluation and integration of clinical 
data with histopathologic observations will often help one to arrive at a more 
accurate diagnosis than would be possible by microscopic examination alone. 
If it is admitted that the practical function of a diagnosis is to aid in establishing 
the direction of appropriate therapy, there is ample justification for earnestly 
striving to distinguish between inflammatory papillary hyperplasia and true 
papilloma. 

Summary 

1. A diffuse papillary hyperplasia of palatal mucosa associated with the 
wearing of unhygienie artificial dentures in eleven patients has been described. 

2. The fundamental process appears to be of an inflammatory nature caused 
by chronic excessive retention of food debris and stagnant oral secretions. 

3. Discontinuing the use of unsatisfactory dentures appears to be a basically 


appropriate form of therapy. 
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INTRACUTANEOUS TESTS USING FILTRATES PREPARED FROM 
PATHOLOGIC PULPS OF HUMAN TEETH, WITH SPECIAL 
REFERENCE TO RHEUMATOID ARTHRITIS 


Victor H. Dietz, D.D.S., Px#.D., St. Louis, Mo. 


(Continued from the January issue, page 73.) 


If toxins should be formed in diseased teeth, it is only natural that we 
should be interested in the way in which they are formed and in their chemical 
nature. As early as 1883, Brieger®* began his experiments with the basic products 
of putrefaction. From putrefied meat, fish, glue, and yeast, from old cheese and 
digesting fibrin, and from pure cultures of pathogenic bacteria, he isolated a 
large number of ptomaines, some nonpoisonous and others exceedingly poisonous. 
Of particular interest is the fact that his pure cultures of streptococci yielded 
especially large quantities of trimethylamine. Vaughan and Novy credited 
the Italian toxicologist, Selmi, with the introduction of the word ‘‘ptomain”’ 
which, derived from the Greek, means ‘‘cadaver.’’ They defined a ptomaine as 
an organic chemical compound, basic in character, and formed by bacteria on 
nitrogenous matter. Since all putrefaction is due to bacteria, it follows that all 
ptomaines result from the growth of these microorganisms. The kind of ptomaine 
formed, they maintained, is due to the species of the organism, the nature of the 
substrate, the amount of oxygen present, the duration, temperature, and the 
pH of the process. As the kind of ptomaine found in a given substance will 
depend upon the stage of putrefaction, the substances may be looked upon as 
transition products in the presence of putrefaction. Vaughan and Novy stated 
that Panum, (1856), ‘‘published a most important contribution to the knowl- 
edge of the nature of the poison present in putrid flesh.’” Panum’s aqueous 
extract, unlike that of prebacteriologie investigators, certainly contained a 
chemical as it retained its toxic properties after treatment insuring the destruc- 
tion of organisms. The chemistry of putrefaction is rather complex and only a 
brief account will be given of one of Panum’s simple procedures. 

He extracted the putrid flesh with distilled water, and upon distillation the chemical 
emained in the retort. He found that the poison was not destroyed by boiling or evaporation 
r by completely desiccating at 100° C. It was found to be insoluble in alcohol and could, 
herefore, be washed with this agent. It was, however, quite soluble in water. The putrid 
oison was found comparable to snake venom, curare, and certain vegetable alkaloids. Twelve 

illigrams of the poison, obtained by his method of extraction, dried at 100° C., and washed 
ith absolute alcohol, proved almost lethal when injected intravenously into a small dog. 
he nervous symptoms were especially marked, upon autopsy, the blood was found to have in- 
ltrated the tissues, and to have been dark and imperfectly coagulated. Panum also obtained 
narcotic substance, the two agents having been separated by the solubility of the narcotic 
n alcohol. This narcotic, upon injection into the jugular vein of a dog, caused it to remain 
n a deep, unbroken sleep for twenty-four hours. 
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The foregoing is patent testimony to the early realization that substances 
of profound pharmacologic activity may result from proteolytic degradation. 
There exists a variety of specific actions by certain ptomaines, e.g., convulsant, 
paralytic (cardiac and respiratory), and mydriatic. Brieger?® demonstrated 
that the cholera bacillus, growing upon a blood serum medium, produces espe- 
cially large quantities of putrescine, and that although neither putrescine nor 
eadaverine is toxic upon intramuscular injection, either will cause necrosis 
of the tissue. Brieger also showed the importance of only a small amount of 
oxygen to assure the greatest yield of the most toxic ptomaines, and that, in 
culture, the toxic bases begin to appear about the seventh day of putrefaction, 
and if the process is permitted to continue for a very long time, they will 
disappear. 

Although streptococci are not ordinarily regarded as very significantly 
proteolytic, they are not uncommon in diseased pulps that have undergone 
obvious putrefactive decomposition. In fact, Prevot’! described 28 strains of 
anaerobic streptococci which he isolated from various systemic gangrenous 
conditions. It is maintained” that ‘‘. . . hemolytic streptococci can break down 
peptones and casein, but do not attack serum or serum albumin. Apparently 
anhemolytie streptococci and viridans streptococci are incapable of splitting 
proteins.’’ Holman,” in referring to the important factors in infective foci, 
stated: “These products may be the soluble fractions of the bacterial bodies, 
the toxic or other irritating substances produced in the bacterial metabolism, 
or a combination of these with the substance derived from the local reacting 
tissue.’’ In 1903 Godlee™* expressed the opinion that ‘‘many of the chronic 
diseases of middle life are due to the absorption of small doses of poison from 
chronic localized infections.’’ Haden also maintained that ‘‘in a certain group 
of eases the reaction in the joints is due to the absorption of toxins.” “No 
one will question,’’ said Gay, ‘‘that the disintegration of protein liberates 
chemical substances that are primarily toxic, nor that such disintegration takes 
place in varying degree in the course of infections. The modern viewpoint, 
however, would regard such protein poisoning as secondary and incidental to 
a biological process initiated by micro-organisms, as was maintained by Schwann 
and Pasteur.’’ ° 

Recent experimental work by Angevine, Rothbard, and Cecil" suggested 
that bacterial allergy may play a definite role in the etiology of rheumatoid 
arthritis. They found that ‘‘a smaller number of intravenously injected bacteria 
were required to produce arthritis in rabbits which had received previous 
intravenous injections with heat-killed streptococci than in normal or intra- 
dermally immunized animals.’’ In other experiments, these workers ‘‘injected 
repeated small amounts of heat-killed streptococci or nucleoprotein fraction 
into the right knee joints of rabbits. When these animals were later injected 
intravenously with live cultures of the same bacteria, the previously injected 
joints were more susceptible to infection than other joints injected with heat- 
killed staphylococci or horse serum.’’ Despite such findings it is important 
to remember that most investigators at present find that blood cultures are 
negative in patients with rheumatoid arthritis.“ On the other hand Pollia” 
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‘*Where no growths are obtained it is assumed that the bacteria in 


the foeus elaborate a foreign substance which sensitizes a tissue, producing 
This is called anaphy- 
laxis or protein sensitization and has been studied very extensively with dis- 


inflammation without the presence of microorganisms. 


appointing results.’’ 


At this juncture it is only natural to reflect on the possibility of some 
particular sensitizing substance leaving a diseased pulp, to be carried by the 


circulation to some susceptible site in the body, particularly the joints. 
rily, could the amount of sensitizing substance be large enough and sustained 
in sensitizing 


enough to produce such an effect? Beck*® “‘. 


millionths of a gram. 


effective than 100 milligrams.’’ 


assumed that ‘‘.. . 


; 


hyperergically. ’ 
thermodurie substance. 


ness’’ 


have been in eontact with the living active germ.’’ 





sense, various tissues of the body. 


some investigators have invoked an ‘‘allergic hypothesis,’’ 
investigate further this ramification which was alternatively proposed as a result 
of the ignominious fate of the focal infection concept. In 1929, Birkhaug* 
a nonspecific common allergenic factor is present excessively 
in the bacterial products of indifferent and viridans streptococci, to which cases 
with either acute rheumatic infections or chronic infectious arthritides react 
Unfortunately, the results are not as attractive as one would 
be led to believe unless Birkhaug had been working with an inordinately 
To what extent these positive skin reactions may have 
been nonspecific may be illustrated by the fact that he found ‘‘hypersensitive- 

| to nonhemolytie streptococcal products marked among active cases of 
rheumatie infection (72 per cent); these same patients reacted almost equally 
well (67 per cent) with filtrates boiled for four hours. 
the allergen must, perforee, be a whole viable bacterium in his statement that 
if rheumatie joints are allergic in character, the tissues of those joints 

have got to be sensitized to start with, which seems to be impossible unless they 
In contradistinction, Apple- 
ton,®* in referring to a “form of infection,” believed that “some of the products 
of this dissolution, diffusing into the blood or lymph, may sensitize, in an allergic 
A later liberation of dissolution products, 


succeeded 


Prima- 


guinea pigs with a single dose of crystallized egg albumin as small as one twenty 
Large doses are less effective in sensitizing guinea pigs 
than small, e.g., one milligram of most proteins will usually be much more 
Should we dare assume that a similar or com- 
parable mechanism is operative in man, then such a phenomenon may be possi- 
ble. There is, of course, no evidence that the same is true for man. 
it behooves us to 


Now that 


Crowe® implied that 


diffusing from the focus, and reaching the already sensitized part, would call 


forth an allergie reaction.’’ 


Cooke** was of the opinion that “the absorption of bacterial substances or the 
‘roducts of their growth from areas of acute infection or from a chronie foeus 
lay produce any type of allergic disease. . . . The organisms usually recognized 
n these cases are the streptococcus, staphylococcus, and the pneumococeus of all 


ypes. 


Other bacteria and viruses may be causes but are less frequent. 


‘hronie foci of infection that are a source of continuous absorption of bacteria 
i their products are as great, if not greater, in importance than the chemicals 





nentioned [drugs and nonprotein allergens], for they act not only as sensitizer 
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but as the underlying cause of many of the inflammatory and degenerative dis- 
eases of man... . Practically every site in the rabbit has been tested and these 
investigations have shown that the same type of reaction can be elicited in any 
part of the animal body by direct injection of the antigen. Inasmuch as inflam- 
mation is a process in which primarily the connective tissue-vascular system is 
involved, one may conclude that this system, the mesenchyme of the body, is 
sensitized, or in other words is a shock organ.’’ Cooke threw further light on 
the question: ‘‘How much allergen is required to produce an allergic manifes- 
tation?’’ Apparently infinitesimal quantities may suffice in hyperallergie indi- 
viduals, for he stated that eggs are the most common provocative food substance 
of allergic manifestations. ‘*‘Nausea, vomiting and asthma from the odor of 
an unbroken egg [may occur] or sudden urticaria from handling one.’’ In an 
instance where the skin was manifestly sensitized, Cooke related, ‘‘Any focal 
infection, however, may be a cause, especially a suppurative one.’’ He cited 
the following: *‘I have known a persistent urticaria to disappear after the 
removal of a single tooth with a small granuloma at the apex.’’ Yet he also ob- 
served that intercurrent infection by the Streptococcus hemolyticus does not 
cause an exacerbation of rheumatoid arthritis, but stated that ‘‘regarding solely 
the sensitization aspects, good evidence has been produced experimentally and 
clinically which indicates allergy is an important factor in the pathogenesis 
of diseases due to streptococci.’’ In his immediately previous statement he was, 
of course, referring to the rash of searlet fever and the unique dermatologic 
lesion, erysipelas. 

Clawson,* using streptococci, believed that he was able to distinguish 
allergy from resistance (immunity) and he concluded from his experiments 
that allergy bears no relation to general resistance, and that it seems to be a 
useless and at times harmful concomitant phenomenon. Swift and Derick** 
found that focal lesions were necessary to incite the allergic state, which could 
then be maintained by small doses of nonhemolytic streptococci that had no effect 
on nonallergic rabbits. One of the significant conclusions from their study of 
rheumatic fever is the fact that there is no specific agent or even a particular 
strain of streptococci that plays an etiologic role. This, according to Swift and 
Derick, supports the theory of allergy for it explains how many different types 
of streptococci may all induce the same clinical and pathologie disease which 
is a feature quite common to all allergy. 

What a certain group of investigators has called ‘‘toxins’’ another group 
has called ‘‘allergens.’’ If such a substance does exist in certain diseased pulps 
of teeth there should exist a precursory material from which these substances 
may originate. The pulps of teeth are rich in protein elements as found in the 
collagenous connective tissue, vascular tissue, nervous tissue, and the special 
cells, the odontoblasts. Assuming for the time being only bacterial intervention 
in the elaboration of a unique substance, we must admit that the substrate, i.e., 
the pulp, is an adequate precursor. Hedstrém* pointed out a common clinical! 
observation, namely, that ‘‘in the tooth pulp the connective tissue cells probably 
die before the nerve cells, a phenomenon very likely observed by every prac- 
titioner who has noticed conductivity of the nerves to remain long since dis- 
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integration of other pulpar tissues has taken place. .. . On microscopic exami- 
nation of a gangrenous pulp, not yet completely disintegrated, we can recognize 
tissue elements, disintegrating hemoglobin, crystals of amino acids, triple 
phosphates and bacteria. . . . The bacterial disintegration of proteins has in 
recent years been subject to elaborate investigations and a great many of our 
most poisonous substances from the animal and vegetable kingdom arise there- 


from. . . . Bacteria are able to split amino acids into severe poisons. 
Carboxylytie bacteria which first split the carboxyl radical and then deaminize 
give rise to highly toxic ptomaines. . .. These toxamines are of different kinds. 


Their most prominent toxie effects, when introduced into the blood in 
non-lethal doses, are an increased blood pressure and a thickening of the arterial 


wall . . . where we have to deal with these severe poisons in gangrene of the 
pulp, these must be held responsible for the severe toxic symptoms sometimes 
occurring in this condition. . . . It is not the bacteria . .. but rather the 


enzymes formed by them during their vital processes that give rise to disinte- 
gration of the tissue cells and to the production of substances of alkaloid nature 
which cause the toxicity in infections. . . . The action of putrefactive bacteria 
on tryptophan gives rise to the formation of indol and skatole. . . . Cadaverine 
[is derived] from lysine by decarboxylation . . . and putrescine from argenine. 
...In the course of putrefaction amino-acids are often reduced to fatty acids. 
... The highly toxic neurin, vinyltrimethylammoniumhydrate, is a dehydrate 
of the innocuous choline, and is obtained from the decomposition of blood, flesh, 
nerve, and brain substance. . . . Ptomaines are obtained in putrefaction of 
fibrin by action of streptococci, also the putrefactive base, mydin, is produced 
in the putrefaction of bone in man... . H.S has long been known as a product 
of putrefaction. . . . In certain concentrations it is even poisonous to micro- 
organisms which die off, when during the process of putrefaction the sulphu- 
retted hydrogen has reached a sufficient quantity. . . . Methyl mereaptan and 
other mereaptans are products of protein decomposition and are exceedingly 
offensive. . . . These sulfur-containing products of putrefaction originate from 
the sulfur-containing amino-acids, cystine and cystiene. Pharmacodynamically, 
they are considered the most severe kinds of poison. . . . Bacteria thrive in 
traumatized tissues and chemically convert these substances (tissues and juices), 
chiefly albumins, to poisons which further cause the death of cells.’’ 

We cannot blithely dismiss the fact that there are some investigators who 
have maintained that periodontal disease may be more important in the causation 
of systemie disease than the various periapical involvements. Pollia®® stated: 
‘‘The teeth must be considered from the standpoint of periodontoclasia or 
pyorrhea and periapical disease. I consider the former more important as a 
focus of infection because of the richness of the bacterial flora and the wide 
surface exposure, in spite of the fact that it also has free drainage.”’ Anti- 
thetically, Beck®® pointed out that ‘‘in certain parts of Russia, arthritis is very 
uncommon and yet pyorrhea is universal.” In Comroe’s®*® experience, he believed 
that periapical disease may definitely be the origin of certain cases of arthritis, 
and that the frequency with which many diseases present infective foci *‘is 
greater than would be accounted for by a chance coincidence of the two dis- 
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eases.” In fact, Comroe listed infected teeth as the most probable focus in 
the order of importance in rheumatoid arthritis. He believed, however, 
that ‘‘periodontal disease (pyorrhea alveolaris) may be as important as peri- 
apical infection: there is no decisive evidence as to which is more important.”’ 
As a rejoinder to his own doubt, Comroe reiterated: ‘‘The acute dental 
abscess is probably of little significance in chronic rheumatoid arthritis.’’ How- 
ever, he maintained that the ‘‘dental granuloma may be an exciting or aggravat- 
ing factor in rheumatoid arthritis.’’ Haden” definitely asserted: ‘‘In my 
experience pyorrhea and such pockets are much less important than periapical 
infection as sources of systemie disease of focal origin.’’ Price®? maintained 
that ‘‘. . . individuals with a very marked susceptibility to rheumatie group 
lesions tend, in general, to be free from extensive periodontoclasia. . . . When 
infected teeth produce disturbances in other parts of the body, it is not necessary 
that the quantity of infection be large, nor is it demonstrated that it is necessary 
that organisms pass throughout the body or to the special tissues involved, but 
the evidence at hand strongly suggests that soluble poisons may pass from the 
infected teeth to the blood circulation, or both, and produce systemic disturbance 
entirely out of proportion to the quantity of poison involved. The evidence 
indicates that this toxic substance may under certain circumstances sensitize 
the body or special tissues so that very small quantities of the organisms, which 
produce that toxin, may produce very marked reactions and disturbances.”’ 
Price and co-workers maintained that they were ‘‘dealing with products in 
freshly extracted, infected teeth, which differ essentially from those developed 
by culturing the organisms from the same.’’ He stated: ‘‘We, accordingly, 
made determinations of the difference in the reactions when the organisms were 
removed from the washings, and found that in many instances that after passing 
the washings of the crushed tooth through a fine Berkefeld filter very similar 
disturbances were produced in animals even though the cultured filtrate de- 
veloped no organisms. It was found that, whereas the organisms, when injected, 
tended definitely and regularly to produce lesions in various organs and tissues, 
the filtrate produced disturbances of metabolism and nutrition, with its principal 
effects upon the digestive tract and nervous system. It is evident that we are 
dealing, in infected teeth, with a substance which has very profound effect in 
very small quantities. The substance is a very complicated one which does not 
lend itself readily to concentration.’’ Using the filtrate of crushed extracted 
teeth he stated: ‘‘In many of these cases we have found patients sensitized to 
the toxic substance as extracted from infected teeth of other individuals, and in 
other instances, evidences of a marked specificity to the infection of their own 
teeth. In cases where the toxin was extracted from the patient’s own tooth, 
the test, when positive, developed more rapidly and usually more severely. .. . 
The boiling, or even autoclaving, of teeth does not always destroy all the toxic 
substance. . . . I have shown the results of studies comparing the toxin of dental 
infections with histamine, and it was shown that there were some factors in 
common, one being the marked engorgement of the mesenteries, dilatation of the 
blood vessels of the small intestine, and one sensitized rabbit died within two 
minutes after receiving its infection [sic]. Further studies of this toxie sub- 
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stance indieated that it had some characteristics differing very distinctly from 
those of histamine.’’ Hence, Price concluded that ‘‘infeected teeth contain sub- 
stances other than bacteria to which the individual may become sensitized and 
which substances may, in addition, have strong toxie properties.’’ Those 
students, of the subject of diseased teeth in relation to systemic disease, who 
have labored through the late Dr. Price’s tremendous volumes, would immedi- 
ately recognize his characteristic quasi-philosophie style of presenting his mate- 
rial, even in the absence of his name. Price, unfortunately, injected considerable 
personal bias into his experimental observations and colored his statements with 
sweeping assertions. As an allegedly wealthy man, he had his own private 
research laboratory and hired persons trained in the various basic sciences to 
work with him. Hence, from his writings, it is difficult to determine whether 
or not he actually made certain observations or whether or not they were those 
of his associates. His procedures were never very well defined, and the number 
of times a particular experiment may have been performed is in many instances 
unknown. Of particular concern to the critical investigator are his extremely 
dubious control procedures and, especially, the complete lack of them in the 
majority of his experiments. I wish to go on record as not intending to dis- 
eredit, defame, or to speak irreverently of Dr. Price or the results of his experi- 
mental observations. On the contrary, I am delighted to have known this man, 
and to have attended a number of his lectures some fifteen or twenty years ago. 
Dr. Price was a distinguished gentleman, who believed in what he thought to 
be true, and it is not within the province of one mortal to judge another. 

Nevertheless, it is conceded that the procedure of crushing a diseased tooth, 
making a washing of it, filtering this through a Berkefeld filter, and demon- 
strating skin reactivity therewith is indeed a pioneer attempt to demonstrate a 
“*toxie’’ or ‘‘allergic’’ factor. In his method, Price did not define ‘‘ diseased 
tooth,’’ whether possessed of periodontal remnants, how long after extraction 
before the filtrate was made, how greatly diluted, and the method of filtration 
other than the fact that a Berkefeld filter was used. His skin reactions were 
apparently not controlled with either physiologic saline solution, or crushed 
normal tooth filtrate. The method is fraught with considerable error to the 
extent that it may be said that this experiment does not unequivocally support 
the contention that ‘‘toxins’’ or ‘‘allergens,’’ if actually present, are formed 
in or around the tooth while in situ. 

This review of the literature constitutes only a small fraction of all that has 
been written on the subject. Essentially, the articles most germane to the 
development of the present investigation have been incorporated. Some works 
have been included to point out various discrepancies and contentious aspects in 
this field. Others, and even a few virtually ludicrous statements, have been 
presented in an attempt to develop a tolerably clear and unbiased picture of 
how, through the years, various workers thought, how they experimented, what 
they accomplished, and what deductions they made. I have interjected com- 
ments only where necessary in order to bridge certain gaps in the sequence of 
presentation and to elaborate on certain facts, pertinent and incidental, which 
were not otherwise overtly expressed. 
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In reflecting on the panorama of the various and numerous investigations 
undertaken in this field, it appears particularly important to demonstrate first, 
_ by precise and controlled methods, whether or not some demonstrable ‘‘toxin’’ 
or ‘‘allergen’’ is actually formed in pulp-involved teeth in situ; second, if such 
a substance is demonstrable, whether or not particularly rheumatoid arthritic 
patients are more sensitive to it than are normal controls. To determine how 
this may best be accomplished a revaluation of certain aspects of the problem 
must be initially undertaken. There is no doubt that radiographically negative 
teeth may be infected.** Contingent upon this, no tooth can be assumed to be 
infected unless a bacteriologie culture is made, under aseptic conditions, from 
the tooth in situ. Apparently, the possibility of demonstrating a transient 
bacteremia occurring within a normal tooth is rather uncommon.” It is well 
known that the improvement that may be expected, particularly in rheumatoid 
arthritis, upon the extraction of a pulp-involved tooth, is quite the exception. 
Comroe® believed that this could be due to “additional foci present in the body”’ 
or that ‘‘the disease may be of such long standing that the foci are no longer 
actively concerned in the further course of arthritis.’’ ‘‘Bacterial toxins,’’ he 
maintained, ‘‘could be carried from foci to areas of lowered resistance; or the 
protein fraction of the bacteria could act as an antigen and sensitize tissues 
such as synovial membrane, so the further additional bacteria or protein coming 
into contact with the synovial tissue could produce an allergie reaction.”’ 

We may, at this point, ask ourselves: ‘‘Is there any link of evidence, 
relative to rheumatoid arthritis, that would indicate its being of an allergic 
nature?’’ Like certain allergies, it may be slow or abrupt in its onset, and there 
are periods of remission and those of exacerbation. Both exhibit heightened 
physiologic activity at the sensitized site, viz., some degree of the cardinal 
symptoms. However, such analogies may be wholly fortuitous. Nevertheless, 
the recent findings of Campbell®* may explain why certain rheumatoid arthritic 
patients are substantially benefited when placed on sustained salicylate therapy. 
Campbell found that ‘‘the animals which were premedicated with acetylsalicylic 
acid showed striking protection against anaphylactic shock. ... There is nothing 
to indicate any protective effect against histamine shock. . . . It is interesting 
to note that the effects of the drug were temporary and that the treated animals 
showed considerable hypersensitivity 3 weeks later. . . . Benadryl gave good 
protection, in similar experiments, against histamine shock but was without 
effect on anaphylactic shock. The present drug acetylsalicylic acid, however, effec- 
tively protects against anaphylactic shock but not against histamine. It is, with 
the other salicylates, apparently a true antianaphylactic drug in that it inter- 
feres with the antigen-antibody reactions to prevent or decrease the untoward 
results of the challenging dose of antigen.’’ If this should in any way support 
an allergic hypothesis, it is equally necessary to investigate any findings which 
may disprove it. 

In 1925, Hench** spoke of two types of chronic nonspecific infectious 
arthritis. One he stated was metabolic and one he maintained was infective. 
He quoted Haden to the effect that many infected teeth may be negative radio- 
graphically and advocated the removal, therefore, of all devital teeth as a 
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prophylactic measure in the presence of arthritis. Recently, Hench and asso- 
ciates** found that the administration of a hormone of the adrenal cortex (more 
recently called cortisone) to rheumatoid arthritic patients caused considerable 
improvement in the clinical features of the disease and in the blood sedimen- 
tation rates in a period of only a few days. However, when the administration 
of the hormone was withheld, a complete relapse promptly ensued. These in- 
vestigators stated that ‘‘even though the pathologic anatomy of rheumatoid 
arthritis is more or less irreversible, the pathologic physiology of the disease 
is potentially reversible, sometimes dramatically so. Within every rheumatoid 
patient corrective forces lie dormant, awaiting proper stimulation. The inherent 
reversibility of rheumatoid arthritis is activated more effectvely by the inter- 
currence of jaundice or pregnancy than by any other condition or agent thus 
far known.’’ As remissions also followed the use of general anesthetics, which 
stimulate the adrenal cortices, they believed that some substance therein was 
possibly involved. They maintained that the substance or agent effecting relief 
‘‘eould be neither hyperbilirubinemia nor a unisexual (female) hormone since 
neither of these is common to both pregnancy and jaundice. . . . It became 
inereasingly difficult to harmonize the microbic theory of the origin of rheuma- 
toid arthritis with the phenomenon of relief of the disease by jaundice or preg- 
naney.’’ Despite the fact that the lack of some endocrinologie factor may be 
the immediate cause of rheumatoid arthritis, the etiology may rest in what they 
helieve to be ‘‘some basic biochemical disturbance.”’ 

Obviously, the question ultimately to be answered is: ‘‘ What brings about 
this basie biochemical disturbance?’’ There can now be little doubt that, from 
a dental point of view, the most propitious course to follow is first to demonstrate 
that a toxie or allergenic substance is actually formed in pulp-involved teeth. 
If these substances can be obtained from diseased teeth it seems that the best 
way to demonstrate their presence is by the use of skin tests. Williams®** and 
her co-workers showed that ‘‘the skin test properly controlled has a wide 
application in demonstrating the presence of exotoxins of hemolytie strepto- 
cocci. .. . There is no question but that a hypersensitiveness may be developed 
by the activities of several kinds of streptococci and together with the many 
important contributing causes may explain largely phases of the condition 
known under the general term ‘rheumatie state’ which ineludes rheumatic 
fever and echronie infectious [rheumatoid] arthritis.’’ Holman*’® cited the 
results of skin tests to nucleoprotein fractions of streptococci which were positive 
in 70 per cent of rheumatoid arthritic patients tested, as compared with a 44 
per cent positivity among normal controls. This, it was believed, constituted 
an expression of allergy to the nucleoproteins of hemolytic streptococci but 
there was no correlation between the positive skin test and the presence of 
agglutinin in the blood serum. In 1934, Griffth’®' reported on a series of 137 
rheumatoid arthritic patients in which intracutaneous tests with ground-up 
hemolytie streptococci were negative in acute cases, positive in ‘‘stable’’ cases, 
and either positive or negative in the remitting types. In 1935, Wainwright? 
mentioned that he found streptococci in the blood of only one rheumatoid 
arthritic patient in ‘‘many attempts.’’ He also stated that ‘‘this lack of uni- 
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formity in the results obtained by different observers leaves us in doubt about 
the frequency with which streptococci occur in the blood stream of patients 
with chronic rheumatoid arthritis, and makes it impossible conclusively to 
maintain that the joint reaction in this disease is a focal or metastatic lesion. 
This does not mean that the streptococcus plays no part in the pathogenesis of 
the disease or even that it may not be the chief cause, but merely puts in ques- 
tion the manner in which the joint reaction is produced.’’ He was forced to 
draw these conclusions by virtue of the fact that, using a saline solution of heat- 
killed hemolytic streptococci, he found positive skin reactions, in rheumatoid 
arthritic patients, in as high a proportion as 90 per cent, whereas only 10 per 
cent reacted positively to a saline solution of Streptococcus viridans. Anti- 
thetically, McKenzie and Hangar’ ‘‘failed to find any relationship between 
skin reactions obtained with filtrates and extracts of hemolytic and non-hemo- 
lytic streptococci and any disease process.’’ Comroe’* seriously questioned the 
validity of the high percentages of positive skin tests reported by various in- 
vestigators as occurring in rheumatoid arthritic patients, and stated: ‘‘The 
pathologic changes are so different from those of specific infectious arthritis that 
one wonders how any known bacterial agent could produce it. The chronicity 
of rheumatoid arthritis is very unlike any specific infectious process.’’ 

From the foregoing it is apparent that any test made with pathologie pulp 
substance must be made with an extract prepared from all of it. In this way 
bacterial protein, bacterial products, tissue degradation products—one, two, or 
all three, should appear in the extract. It seems as if the intracutaneous test 
should readily lend itself to such a procedure. The mere fact that it has, up 
to the present, not been found particularly helpful may simply indicate that 
the specific reactive substance has not been found. Quite recently an abbreviated 
report?”®> has come from Czechoslovakia to the effect that ‘‘it was proved that 
all cases of actual dental focal infection have a positive skin test with the 
streptococci alpha and gamma from the dental foci. From the result of the 
desensitization and immunization, used therpeutically, it became evident that 
allergy plays a part in focal infection and that the streptococci alpha and gamma 
are responsible for dental focal infection in most ecases.’’ No details on this 
procedure are available and it cannot be evaluated. 

If a skin test is employed in any investigation there are many rather 
abstruse factors that must be considered. Allergy has been defined’® as “a 
phenomenon of altered reaction initiated by first contact with a substance and 
manifested after an interval (period of incubation) upon further contact with 
the original or an identical substance.’’ It is also maintained that the skin- 
sensitizing antibodies are those antibodies bound to the cells of the skin, making 
possible the skin test as an indicator of allergy. Even secondary protein deriva- 
tives may be reactive, as Cooke’? demonstrated a positive skin test to the 
proteoses of the whey of cows’ milk but not to milk, per se. Furecolow and 
associates’®* recently advanced an interesting theory that cannot be ignored 
when performing skin tests upon any group of individuals who are ill. Using 
tuberculin and histoplasmin, they found that critical illness may exert a de- 
pressing effect on skin sensitivity, and that the depressing effect on skin sensi- 
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tivity, in critical illness, becomes more marked with advancing age. They 
found that about 40 per cent of those insensitive when critically ill reacted 
positively to skin tests again after they began to improve. They maintained 
that the evidence suggests that the depression is nonspecific with respect to the 
antigens used and to the cause of illness and that these results call into question 
the value of any type of skin test on persons critically ill from any cause. Such 
a phenomenon may indeed be a serious deterrent to any skin tests performed, 
especially on rheumatoid arthritic patients. Kahn and his co-workers,’ on the 
other hand, believed that “the capability for positive skin reactions is one of 
the most permanent responses in immunity and is, in our opinion, not dependent 
upon circulating antibodies, but is based upon inherent immunologic changes 
within tissue cells.’’ 

Walzer’’® took a rather optimistic view of the general applicability of the 
skin test. He stated: ‘‘However, the fact that skin testing has not turned out 
to be a simple and completely reliable technic does not detract from the fact 
that when it is intelligently and skillfully performed, it remains the most effec- 
tive diagnostic procedure in reaginie allergic disorders.’’ The skin is not 
ordinarily thought of as being a very complex structure. However, as Cooke’ 
pointed out, it has been ‘‘estimated to constitute nearly 15 per cent of the total 
body weight, and is as vital to life and well-being as any other principal organs 
of the body. . . . Evidence of the action and reactions of the skin is seen in the 
response that may be obtained to tuberculin, brucellergin, typhoidin, trichophy- 
tin and other fungus preparations, and to the polysaccharide and proteins of 
the pneumocoecus. Such specific skin reactions occurring in persons previously 
infected indicate the biocellular activity of the skin even though no skin lesion 
is apparent as part of the disease.’’ 

Because of the welter of fact and faney with which the literature is amaz- 
ingly replete, I reiterate the importance of first demonstrating whether or not 
a toxic or allergic substance is formed within pulp-involved teeth and, second, 
should such a substance exist, that it be tested in an adequate group of rheuma- 
toid arthritic patients and compared with substantial control groups. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 
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LACTOBACILLUS COUNTS AND DENTAL 
CARIES ACTIVITY* 


Ropert L. Guass, 8.B., D.M.D.,** Boston, Mass. 


HE elassie work of W. D. Miller' substantiating the chemobacterial theory 

of dental caries etiology has stimulated many investigators to search for the 
specific organism(s) associated with the caries process. The organism that has 
probably received the most attention and has been given the most significance 
is the lactobacillus. Its relation to dental caries has been reported by numerous 
investigators." With the development of improved bacteriologic technique, 
quantitative methods of estimating the number of lactobacilli in a given volume 
of saliva have been developed.“ * Salivary lactobacillus counts are widely 
used as an index of caries susceptibility, and dietary restrictions to control 
-aries are often based on such counts.* * 

Other investigators have reported no definite correlation between lacto- 
bacillus counts and the rate of progress of earies.’° ™ Since there have been 
few studies in which lactobacillus counts have been correlated with increases 
in dental caries, an experiment was designed to study the relationship of indi- 
vidual lactobacillus counts to increases in caries observed clinically. 

Experimental 

Three hundred fifty-one school children 7 to 14 years of age were included 
in this study. Full-mouth radiographic and clinical examinations were made 
of each child. All examinations were performed by the same dentist by mirror 
and explorer in a dental chair with adequate lighting. <A series of counts from 
samples taken on successive days was run for each child. One year later, lacto- 
bacillus counts, radiographic and clinical examinations were repeated. At least 
seven counts were made for each child; a total of 3,107 counts were made on 
the children included in this study. The laboratory procedures followed were 
those of Permar and Kitchin.’ 

Results 

The results are shown in Figs. 1 and 2. The mean count per cubie centi- 
meter of saliva for each subject is plotted on a log scale against the number of 
new decayed and filled (D.F.) tooth surfaces that resulted during the year of 
the study. This latter figure was obtained by comparing the results of the first 
and second ¢linical and radiographic examinations. Fig. 1 shows the means of 


*This work was supported in part by a grant from the Lever Brothers Company. 
**Assistant Professor of Clinical Dentistry, Tufts College Dental School. 
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the first series of lactobacillus counts (log seale) plotted against the new decayed 
and filled surfaces that oceurred in the following year. In Fig. 2, the means 
of the second series of counts (log scale) are plotted against increase in new de- 


cayed and filled surfaces. The haphazard arrangement of the graph is in itself 
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NEW DF. SURFACES 


First series of salivary lactobacillus counts versus new decayed and filled tooth sur- 
faces occurring in the year following. 


indicative of no significant correlation. There is no evidence of a trend for 
lactobacillus counts to increase as the number of new decayed and filled surfaces 
increase. Correlation coefficients were made according to the formula™: 


NEIXAY-(=X) (SY 


r as - E it 
\/ [NEX2-(EX)2] [NEY2-(ZY)2] 


T first counts —0.016 
T second counts +0.075 


This indieates no significant correlation between lactobacillus counts and 


‘aries progress. This means that the lactobacillus counts were valueless for 
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measuring dental caries activity during the preceding or following year. This 
is especially obvious in the range (0 to 1,000,000 per cubic centimeter) observed 
in the counts of those children that experienced no increase in caries incidence 


during the year. 
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NEW DE SURFACES 


Fig. 2.—Second series of salivary lactobacillus counts versus new decayed and filled tooth 
surfaces that occurred in the year preceding. 


These findings coincide with those of Johnston’® and Boyd and associates" 
who found no relation between lactobacillus counts and caries progress, Also 
Fitzgerald, Zander, and Jordan’ found no reduction in lactobacillus counts 
in a group of children using a penicillin dentifrice which caused an appreciable 
reduction in new dental decay.** Kitchin and associates’ recently reported the 
results of a study in which lactobacillus counts were made on a group of chil- 
dren before and after the topical application of sodium fluoride. No significant 
change in lactobacillus counts was noted. When this is considered in light of 
reports concerning the effectiveness of topical applications of sodium fluoride,’® 
it adds more to the doubt concerning the reliability of the salivary lactobacillus 
count as a caries susceptibility test. 
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Summary and Conclusions 


An experiment has been conducted on 351 children, on whom lactobacillus 
counts were made and caries progress observed for one year. Lactobacillus 
counts made at the beginning and end of the year were correlated with the 
caries progress observed. 

The results of this study do not indicate a relationship between salivary 
lactobacillus counts and dental caries progress. It does not appear that the 
lactobacillus count is of value in predicting dental caries activity. 
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PAPILLOMATOSIS OF THE PALATE 
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HIS is the case of D. O’S., 56 years old, married and a stable groom. Of 

his six children, five are living and these are all feeble-minded. For several 
months he has noticed a changed condition of his palate. A local physician 
whom he consuited thought the lesion to be malignant. 

The patient was edentulous and until lately had been wearing dentures that 
had been made twenty years previously. Lately the upper denture could no 
longer be worn. Examination revealed the entire palate covered by a papilloma- 
tous hyperkeratotic epithelium. The lesion extended to the alveolar ridge and 
into the soft palate (Fig. 1). The patient smoked about one package of cigar- 
ettes a day but neither used a pipe nor chewed tobacco. <A clinical diagnosis of 
squamous cell carcinoma was made and a biopsy was taken. 

Roentgenograms of the sinuses showed both maxillary sinuses to be cloudy 
with a considerably thickened mucosa but with no recognizable bone destruction. 
The appearance was consistent with chronic infection. 

The biopsy material was studied by both Dr. Shields Warren and Dr. S. 
Burt Wolbach. Dr. Wolbach had previously seen the slides of a biopsy taken 
by the patient’s physician. 

Dr. Shields Warren’s Report on the Biopsy Material_——‘‘I have looked over 
with much interest the material, and it is my impression that we are dealing 
with a benign lesion, unlikely as it seems from the clinical standpoint. I could 
find no evidence of invasion. The cells are orderly. Studying it to the best of 
my ability, I could not convince myself of the presence of intranuclear inclusions. 
On the other hand I could not rule them out, several eosinophilic bodies being 
present, which might or might not represent extra nucleoli.’’ 


Dr. S. Burt Wolbach’s Report on the Biopsy Material_—‘I expected to find 
carcinoma in the first biopsy sent by the patient’s L. M.D. and in spite of that 
being not the case, felt that your astute eye had probably made a better selection. 
I am agreeably disappointed in being compelled to concur in Shields Warren’s 
opinion of benignancy. I am quite curious to know the next step because I am 
certain that a lesion of this sort may very well become malignant.’’ 

The patient was admitted to the Brook’s Hospital for excision of the lesion. 
Since clinically it seemed a type of growth which might easily become malig- 
nant, a fairly radical procedure was carried out. 

The patient was anesthetized with intravenous Pentothal Sodium and pre- 
pared in the usual manner. The intratracheal tube was inserted in the left 
nostril as the right nostril was entirely obstructed. After preparing the mouth 
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with Zephiran, 4 ¢.c. of Monocaine Epinephrine were injected to decrease the 
bleeding. With the diathermy knife an incision was made around the entire 
lesion, the line of incision extending about 0.5 em. beyond the periphery of the 
mass. The incision was made down to the bone where bone was underlying the 
erowth and down to the muscles of the soft palate. The removal of the lesion 
was started at the anterior end where the descending palatine artery was 
erasped with hemostats and electrocoagulated. Detachment of the entire mucosa 
was continued as far as the posterior palatine foramen where the nerve and 
artery were grasped with a hemostat and cut through on both sides. The canal 
was treated with the electrocautery. There was considerable bleeding from the 
left superior alveolar vessels; this was arrested by electrocoagulation. The 
tissue was divided in the midline and two large pieces were removed which were 
preserved for pathologic study. The periosteum was not stripped away from 
the bone in order to facilitate the reforming of the mucosa. The tissue of the 
soft palate which looked tumorous was removed with the electric loop and light 
coagulation was applied at places where there was bleeding. After the bleeding 
was completely arrested, a pack of petroleum jelly gauze saturated in Balsam 
of Peru was applied. An airway was introduced after removing the throat 
pack, and the patient was returned to the ward in good condition. 





Fig. 1.—The diffuse cauliflower-like growth is well shown. Clinically it certainly looks 


malignant. 


The specimen was sent to Dr. Wolbach’s laboratory. Slides were also sent 

‘o other pathologists and their reports are included below. 
Dr. S. Burt Wolbach’s Report‘ Because Dr. Thoma regards the lesion 
very unusual, and because three biopsy fragments showed no evidence of 


b] 


ircinoma, I am putting through an unusual number of blocks.’ 
Dr. Wolbach, after studying a large number of sections, could find no evi- 


‘nee of malignancy. 
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Dr. Henry Goldman’s Report.—Three microscopic sections were submitted 
for diagnosis. Examination disclosed a portion of normal stratified squamous 
epithelium and underlying connective tissue, continuous to which is a section of 
tissue covered by a markedly hyperplastic epithelium and a densely inflamed 
submucosa. The latter epithelium is characterized by a broad zone of hyper- 
keratosis and some parakeratosis and acanthosis. There is deep proliferation 
of the rete pegs; the ends are blunted and anastomose irregularly. In one area, 
because of the cut, the hyperplastic epithelium appears as islands of cells in 
the submucosa. (Figs. 2 and 3.) 


Fig. 2 

Fig. 2.—Low-power view showing the topography of the lesion. This view shows the 
papillomatous character of the growth. It would seem that islands of epithelium have invaded 
the stroma but this appearance is due to the tangential section of the tissue. 

Fig. 3.—This section shows the elongation and the broadening of the rete pegs. The 
basement membrane appears intact and there is no evidence of invasiveness. The stroma is 
edematous and inflamed. 

‘The impression gained from the study of these slides is that the lesion 
is not malignant. The epithelium is well differentiated. There is pearl forma- 
tion and in one very small area an indistinct fraying of the basal layer. This 
latter finding, however, could not be termed invasiveness. 

‘‘Diagnosis: Papilloma or Papillomatosis of Palate.’’ 

Colonel Joseph L. Bernier’s Report—‘‘The four sections examined showed 
essentially the same change and a marked papillomatous reaction with extensive 
epithelial hyperplasia. At the base of some of the epithelial rete pegs there is 
a minimal cell atypism noted. Such changes seem to be sufficient to warrant a 
diagnosis of leukoplakia in spite of the topographic appearance of the lesion. 


**Diagnosis: Verrucal leukoplakia, mouth.’’ 
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Fig. 4.—Dyskeratosis in the basilar zone of one area. There is hyperchromatism, some 
anaplasia and loss of polarity. Note mitosis in several cells. 


‘ig. 5.—Two cells showing intracellular keratinization. These cells resemble the keratinized 
bodies found in Darier’s disease. 
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Comment (Lester R. Cahn) 


We have here a rather extensive lesion of the palate that clinically looks 
malignant but microscopically appears somewhat equivocal. I examined the 
sections that were sent to me and while there was no evidence of invasiveness in 
any of them, mitosis was not uncommon and some of the mitotic figures were 
rather bizarre. Some of the cells containing these mitotic figures were abnormal. 
In the basal zone of scattered areas there was loss of polarity between the cells, 
hyperchromatism and anaplasia (Fig. 4). These are areas of dyskeratosis. 
Keratinization of a few individual cells, not unlike the rounded bodies that one 
sees in Darier’s disease, was also present (Fig. 5). I note that Colonel Bernier 
speaks of atypism ‘‘at the base of some of the epithelial rete pegs,’’ and places 
the lesion in the category of leukoplakia. The Armed Forces Institute of 
Pathology reserves the term “‘leukoplakia’’ for precancerous lesions, which 
brings up the question, ‘‘What is a precancerous lesion?’’ Hertzler’ says, 
‘*A precancerous lesion is one which in its normal course will ultimately be- 
come cancerous.’’ He goes on to qualify this statement by adding that such 
a lesion tends to terminate in malignancy ‘‘but certainly is not yet malignant.’’ 
Dr. Wolbach had much this same idea in mind when he stated in his report, 
‘*. .. Lam certain that a lesion of this sort may very well become malignant.’’ 

Hertzler’s statement is a clinical connotation and is based upon the ex- 
perience of many years. Can this connotation be placed upon a lesion from a 
histologic point of view? Great attention is being paid to this problem today, 
particularly by the gynecological pathologist. The advent of exfoliative cy- 
tology and its routine use in eancer prevention clinics have led to biopsy and 
early microscopic examination and study of cervical epithelium before there 
have been any clinical signs or symptoms of disease.?, These studies have shown 
the earliest changes in the epithelium. These alterations have ranged from 
basilar hyperplasia, anaplasia, and dyskeratosis to conditions termed synony- 
mously, ‘‘caneer in situ,’’ ‘preinvasive cancer,’’ ‘‘intraepithelial cancer,’’ and 
so forth. Lesions characterized by either basilar hyperplasia, anaplasia, or 
dyskeratosis are not necessarily malignant, but must be carefully watched and 
are definitely precancerous. On the other hand preinvasive cancer shows, as 
the name implies, that malignancy has already occurred, but has not as yet 
broken through the basement membrane. At times it takes a great deal of diag- 
nostic acumen to distinguish between dyskeratosis and actual ‘‘cancer in situ.’’ 
The one consoling factor is that the mischief is still confined to the epithelium 
and has not invaded the deeper tissues. Complete ablation of the disease will 
affect a cure in the vast majority of cases. However, such patients must be 
kept under surveillance for years and a prognosis always guardedly given. 
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Professional News Items 


Tufts College Dental School, Division of Graduate and Postgraduate Studies 
Tufts College Dental School, Division of Graduate and Postgraduate Studies, announces 
continuation of its course in the Airbrasive Technique. Two types of courses will be offered, 
as follows: 
Consecutive day courses: Five and one-half days Monday through Friday from 1:30 to 


9:00 p.M., and Saturdays from 9:00 A.M. to 3:30 P.M. 


Course No. 201—Dee. 17-22, 1951, inclusive 
Course No. 203—Jan. 21-26, 1952, inclusive 
Course No. 204—March 24-29, 1952, inclusive 
Course No, 205—June 2-7, 1952, inclusive 

ae 


Course No. 206—June 28, 1952, inclusive 


7-1 


Course No. 207—July 2, 1952, inclusive 

Course No, 208—July 21-26, 1952, inclusive 

Course No. 209—July 28—Aug. 2, 1952, inclusive 

Course No, 210—Aug. 4-9, 1952, inclusive 

Course No, 211—Aug. 11-16, 1952, inclusive 

Evening course: Ten evenings from 6 to 9:30 P.M., as follows: 

Course No, 202—February 4, 5, 7, 11, 12, 14, 18, 19, 20 and 21. 

Instruction in the Airbrasive is under the direction of Dr. J. Murray Gavel, assisted by 
Dr. Paul Vinton and Dr. Arthur Pearson. The course consists of the fundamentals of the 
\irbrasive Technique as it pertains to basic principles of operative dentistry with the Air- 
brasive. Chairside instruction and experience with patients will be stressed. 

For application write to Airbrasive, Tufts College Dental School, Boston, Mass. 


Southeastern Society of Oral Surgeons 
The third annual meeting of the Southeastern Society of Oral Surgeons will be held at 


the Hollywood Hotel, Hollywood, Fla., April 11 and 12, 1952. 


Periodontia Course, Beth Israel Hospital 


The Beth Israel Hospital, of Boston, Mass., announces a two-week course in periodontia, 
under the direction of Dr. Henry M. Goldman, from Oct. 6 to 18, 1952. Instruction will be 
carried on by clinics, lectures, demonstrations, and motion pictures. 

For application write to Dr. Henry M. Goldman, Beth Israel Hospital, Boston, Mass. 


Twentieth Annual Postgraduate Clinic of the District of 
Columbia Dental Society 

The District of Columbia Dental Society’s Twentieth Annual Postgraduate Clinic will 
be held March 9 to 12, 1952, at the Shoreham Hotel, Washington, D. C. 

There will be nationally known clinicians and essayists, speakers of wide renown, 
exhibitors showing the latest and newest products, registered clinics, table clinics, visual educa- 
tion, important scientific sessions, and fine social entertainment. 

Dr. J. Garrett Reilly, General Chairman of the .Postgraduate Clinic, has stated, 
‘« Every effort is being made to give members of the dental profession a well balanced educa- 
tional and scientific program. ’’ 
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PROFESSIONAL NEWS ITEMS 


Cincinnati Dental Society 
The Cincinnati Dental Society takes pleasure in announcing that the Cincinnati Dental 
Society March Clinic Meeting and Children’s Dental Health Day will be held at the 
Netherland Plaza Hotel on March 23, 24, and 25, 1952. 





International Academy of Oral Dynamics 
The next meeting of the International Academy of Oral Dynamics will be held at the 
Shoreham Hotel during the District of Columbia Postgraduate Clinic, March 9 to 12, inclusive. 
In conjunction with this meeting a continuous clinic consisting of (4) two-hour sessions will 


be presented and every phase of this science will be covered. 
Early reservations are recommended as this clinic will not be presented again for at least 


a year. 
Please contact Dr. James J. Greeves, Publicity Chairman, 1801 K Street, N. W., Wash- 


ington 6, D. C. 





Ninth Annual Meeting of the Northwest Conference in Dental Medicine 


The Northwest Conference in Dental Medicine announces that it will hold its ninth 


annual meeting April 13 to 17, 1952, at the Columbia Gorge Resort Hotel, Hood River, Ore. 
The Portland Chapter will be host. 
This conference is an annual scientific meeting designed to acquaint the dental, medical, 
and allied professions with the newer concepts concerning the etiology, pathology, prognosis, 
and treatment of diseases of the oral cavity. The effect of systemic disorders on oral struc- 
tures is stressed. 
The conference will consist of four days of lectures, seminars, and round-table discus- 
sions of clinical problems by outstanding teachers and clinicians in dentistry, medicine, nutri- 
tion, public health, and related fields. 
The program has been arranged so that mornings and evenings are devoted to profes- 
sional activities while the afternoons are open for recreation. A program offering special 
activities for the ladies is scheduled. 
Some of the important topics to be analyzed and discussed at this meeting are: 
1. Oral infections associated with systemic disturbances. 
2. Antibiotic therapy. 
a. Why—when—where—how. 

. Nutrition from the ground up. 
a. Agronomy, soil conservation, soil chemistry, danger of insecticides. 

b. Metabolism of calcium, the formation of tooth and bone structures, factors that 
interfere with normal calcifying processes. 

. A study of the effects of fluorine on laboratory animals. 
Oral and systemic effects of fluorine—absorption, fat excretion and action, A round- 
table discussion pro and con by representatives from the United States Department of 
Public Health, medical profession, dental profession, and allied groups. 

For programs and reservations, address Dr. Cecil V. Ross, Secretary and Treasurer, 
829 Medical Arts Bldg., Portland 5, Ore. 


THoMAS D. Houper, D.M.D., 
Chairman, Publicity Committee. 
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Abstracts 
of Current Literature 


ANESTHESIOLOGY 


Pethidine as an Adjuvant to Nitrous Oxide and Oxygen Anaesthesia. P. D. Johnson. 
Brit. M. J., p. 705, no. 4733, Sept. 22, 1951. 


The use of thiopentone (Pentothal Sodium) in general anesthesia was greatly ex- 
tended since 1942, when, with the aim of blocking the neuromuscular junction, Griffith 
and Johnson introduced the D-tubocurarine. However, this type of anesthesia is not 
without its disadvantages. Thiopentone is a powerful respiratory depressant and when 
it is used in combination with N,O plus O, mixture it may cause undesirable respiratory 
lepression which, as a rule, extends into the postoperative period. Furthermore, its hyp- 
notice but weak analgesic action may cause restlessness. Its action on the parasympathetic 
system is undesirable especially if its use is combined with a muscle relaxant which by 
itself is a liberator of histamine. Thus the action of these two drugs proved to provoke 
bronchial spasm and constriction. The introduction of pethidine hydrochloride by Neff 
and associates as one of the adjuvants to N,O plus O, anesthesia is appraised by the 
author, Synthesized by Eisleb and Schaumann in 1939, pethidine is used for relief of 
pain. There are other piperidine derivatives synthesized which are related to pethidine. 
Among them the keto-compound ‘‘10.720’’ is fifteen to twenty times more powerful than 
pethidine. Unlike morphine, pethidine produces a high degree of analgesia without undue 
effect on the respirations and blood pressure. It exerts a weak narcotic effect, thus al- 
lowing in contradistinction to thiopentone a rapid return to consciousness with delayed 
postoperative pain. Burn described a large group of substances with common action on 
the body. This group includes procaine, quinidine, atropine, the antihistamines, and 
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pethidine. All these compounds have various common effects: a local anesthetic action, 
an analgesic and antihistamine effect, a powerful quality to relax smooth muscles and to 
prolong the refractory period of the heart. Pethidine has 80 per cent of the activity of 
quinidine on the auricle. It is a powerful analgesic agent and it is similar in potency to 


procaine as a local anesthetic. Furthermore it has a considerable antihistamine effect. 


Burn suggested the intravenous injection of pethidine to release bronchial spasm in man 
as an efficient substitute to procaine. Ruben and Andreassen successfully demonstrated 
pethidine’s selective action also on the laryngeal refiex. By intravenous injection of 
pethidine alone laryngeal spasms were absent in spite of active and sustained provocations. 
Pethidine’s action on the heart was studied by Mushin and Rendell-Baker (1950). They 
all agreed in the relaxant action of this drug on the cardiac muscles. Pethidine’s spasmo- 
lytic effect on the distal colon and rectum makes it the drug of choice in hemorrhoidectomy 
or posterior colporrhaphy. In an attempt to arrive at a standard technique the author 
undertook to study a series of more than two hundred cases (unselected); many were 
poor surgical risks either by a high average age or by serious organic lesions of the body. 
Premedication was given with morphine and atropine, ‘‘omnopon’’ and scopolamine, 
pethidine and scopolamine, or pethidine and atropine. In most cases thiopentone was 
used for induction, but also N,O plus O,, or C,;H,, were used to induce the patients. In- 
Maintenance was achieved 


tubation was made under thiopentone combined with C,H,. 
Pethidine 


by N,O plus O, with an oxygen concentration of 30 per cent to 50 per cent. 
was given in fractional doses, varying between 20 and 50 mg. and in concentrations of 
5 to 50 mg. per ml. As muscle relaxants were used the compounds of D-tubocurarine, 
dimethyltubocurarine iodide, and decamethonium iodide. The author qualifies the end 
result of these tests as encouraging. He points out the absence of respiratory depression, 
the relaxation of the bronchial tree, the rapid return to consciousness, and the prolonged 
postoperative analgesia. Premedication: All patients of the group selected for this study 
were premedicated by an intramuscular injection of 100 mg. of pethidine and 0.43 mg. 
of scopolamine. It was found that the sedation thus obtained was generally adequate 
without any respiratory depression. Furthermore this premedication appeared to facilitate 
intubation and counteract the parasympathetic effect of thiopentone. Induction: <A 5 
per cent solution of thiopentone was used as a routine, but it was found that a 2.5 per 
cent solution was much more within the range of safety. The dose was between 0.25 Gm. 
and 0.75 Gm. 

Maintenance: This was achieved by using N,O with 50 per cent concentration of 
O, As soon as reguiar respiratory rhythm was achieved, pethidine was injected slowly, 
using 50 mg. in a concentration of 10 mg. per ml. for the average patient and 25 mg. in a 
These factors of timing and 


concentration of 5 mg. per ml. in the old or debilitated. 
They were 


dosage were determined according to the patient’s status of general health. 
a matter of personal experience and thus liable to oscillating values. However, by and 
large the administration of an average dose of 1 mg. per every minute proved to be within 
the range of a satisfactory method. When pethidine and thiopentone are mixed, a milky 
precipitate results due to the difference in their pH content. This undesirable feature 
makes the clearing of the Gordh needle of all traces of thiopentone an imperative pro- 
cedure before pethidine is injected. On the average a total dose between 50 mg. and 200 
mg. sufficed to maintain a uniform and adequate level of anesthesia. All cases were con- 
trolled during anesthesia and it was interesting to note that consciousness returned within 
twenty minutes of the termination of the operation with a prolonged, desirable analgesia. 
The author found the dripping method of administration a much more satisfactory way 
to obtain good results than the fractional method with its intervals between each injec- 
tion. The author claims that through the continuous flow of the drug a lesser amount 
would be required to achieve the same results in a general anesthesia. In the dripping 
method a solution of 100 mg. of pethidine in 500 ml. of normal saline was prepared. The 
rate of flow varied according to the circumstances, but an average of 1 mg. a minute 


seemed to secure a smooth general anesthesia. 
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Postoperative treatment: The weak narcotic effect of pethidine makes it necessary 
to use short-acting sedatives as the barbiturates following the operation. It is important 
to keep in mind that pethidine is an analgesic but not a narcotic drug. 

Discussion: Zuck in 1951 reported prolonged apnoea and a dangerous fall in blood 
pressure in a patient who received 25 mg. of pethidine following induction with thio- 


pentone. It is known that thiopentone if given rapidly will cause fall in blood pressure 


and pethidine potentiates this effect of thiopentone. Whether this undesirable effect on 
the circulatory and respiratory systems could be elicitated by the use of thiopentone alone 
is a matter of conjecture. It has been shown in numerous cases that 25 mg. of pethidine, 
even if injected rapidly in a concentration of 50 mg. per ml., did not cause profound 


changes in the circulatory and respiratory systems. Thompson and Neff reported a 
prompt and alarming fall in the blood pressure of dogs which were anesthetized and 
given pethidine rapidly in doses of 5 to 10 mg. per kg. in concentrations of 50 mg. per ml. 
However, if the same specimens received the same amount of pethidine given slowly, no 
significant changes were noticed in the blood pressure. This experiment exemplifies the 
determining effect of the slow method of injection in all piperidine derivatives, as 
pethidine, when it is given to patients under general anesthesia. 
A. G. &, 


ORAL MEDICINE 


Rhinitis allergica pa basis av focalinfektion. (Allergic Rhinitis Resulting From Focal In- 
fection.) E. Strandbygard. Ugeskr. f. Leger 113: 493-495, April, 1951. 


‘*The author reports on 5 cases of allergic rhinitis, 2 associated with root abscesses, 
1 with chronie tonsillitis and 2 with latent sinusitis. In addition she gives a detailed de- 
scription of her own ease history: 15 years of allergic rhinitis from which she finally got 
relief after removal of several root granulomas a few years ago.’’ 

(Courtesy, Dr. 8S. Nafstad, Oslo, Norway.) 


Antibiotic Neuritis: Changes in the Cat Sciatic Nerve Induced by Penicillin and Strepto- 
mycin. T. R. Broadbent, J. Javer, and B. Woodhall. J. Surg. 30: 271, July, 1951. 


The reaction of peripheral nerve tissue to penicillin, its vehicles, and to dihydro- 
streptomycin has been studied in the cat. The clinical syndrome of penicillin-induced 
peripheral nerve paralysis has been reported by this laboratory. 

Sesame and peanut oil produced a marked cellular response and fibroblastic pro- 
liferation. When sodium, potassium, or calcium penicillin were added to the oils both 
reactions were intensified and axonal degeneration was noted. The latter was particularly 
marked when the substance was injected subepineurally or intrafascicularly. Vehicles 
other than the oils produced little and, in some instances, no change. 


Dihydrostreptomycin produced a similar but more marked response. 


Jack Bloom. 


Enzyme Studies on Human Blood. XI. The Isolation and Characterization of Thrombo- 

plastic Cell and Plasma Components. G. Y. Shinowara. J. Lab. & Clin. Med. 38: 

11, July, 1951. 

Recent investigations on the blood coagulation mechanism have centered largely on 
the problem of the thromboplastic activation of prothrombin. Concepts concerning this 
reaction are numerous, but they can be classified generally into two categories. First, 
there are those based on the premise that thromboplastic activity exists in circulating 


blood as a zymogen. 





224 ABSTRACTS OF CURRENT LITERATURE 


In the second group are those theories which have as their basis the active form of 
thromboplastin rather than its precursor. 

Presented in this communication are quantitative experiments on the isolation and 
characterization of two substances from normal human blood, thromboplastic cell com- 
ponent (TCC), and thromboplastic plasma component (TPC). They differ greatly in chem- 
ical and physical properties as well as in source. However, they have similar biologic 
effect: together, but not separately, they behave like tissue thromboplastin in respect to 
the extent and the rate of prothrombin activation. The data moreover suggest a stoechi- 
ometric relationship between the two substances rather than that one is an enzymatic 
precursor and the other an activator. Therefore the evidence presented here is not com- 
patible with either the active enzyme or the zymogen-kinase concepts of blood thrombo- 
plastin activity. 

The isolation in a native state from human blood alone of all the biologic components 
absolutely necessary for coagulation has been the primary objective of the author. This 
objective was realized by the preparation from whole blood cells of a stable powder which 
resembles tissue thromboplastin in chemical and physical properties but not in biologic 
activity. 

The reactions of the biochemical components, all isolated from human blood alone, 


can be summarized as follows: 
Thromboplastic Cell Component 
Prothrombin + + Calcium — Thrombin 
Thromboplastic Plasma Component 
Fibrinogen + Thrombin — Fibrin 


In this scheme thrombin is formed only when both TPC and TCC react with pro- 
thrombin. By the same token normal blood remains fluid as long as the TCC is not re- 
leased by the cells. (However, if there is tissue injury with the release of thromboplastin, 


prothrombin can be activated by both this substance and TCC Plus TPC.) 

The author states that the concept in this communication is based only on the avail- 
able direct evidence and is undoubtedly an oversimplification of the coagulation mech- 
anism. Accessory and essential anti- and procoagulation factors may be isolated from 
blood and characterized. Therefore, the present concept involving blood components alone 
is considered only as a framework to which can be added the facts from future investiga- 


tions. 
Jack Bloom. 





Operative Oral Surgery 


ALVEOLAR BONE REGENERATION 


Howarp W. Situ, D.M.D., New Haven, Conn. 


(Concluded from the February issue, page 132.) 

Variations in the previously described procedures occurred in the following 
respects : 

The upper central incisor in the presence of a low frenum presented a 
slightly altered line of incision. The lateral extension of the incision toward 
the lateral tooth remained the same. The incision toward the other central 
incisor was not carried beyond the midline of that central incisor but was angu- 
lated in an upright V at the base of the labial frenum (Fig. 35). The approach 
to the apex of the central incisor through the alveolar plate was made from 
the side next to the lateral incisor in all instances to avoid the nasal spine and 
suture line, and to avoid entry to the incisive canal and prevent injury to its 
contents (Figs. 10, 16, and 35). 

The upper lateral incisor incision was extended medially to within 1 to 2 
mm. of the frenum and laterally to the interproximal space between the cuspid 
and the first premolar (Fig. 15). The bone incision was made 1 to 2 mm. higher 
than nomally computed, for the roots of the cuspid and central incisor diverge 
at their apices and provide access superiorly to the apex of the lateral incisor 
and also because the lateral incisor apex has a tendency toward a more palatal 
position. 

The upper euspid incision was extended medially to the center of the lateral 
incisor and distally to the center of the second premolar (Fig. 37). If an 
extension of the incision were needed, in long teeth, the extension was made in 
the premolar region. 

The upper first premolar incision was slightly curved in its anterior portion 
to just point into the areolar gingivae at a point between the cuspid and lateral 
incisor. The posterior extension of the incision remained horizontal. The bone 
entrance here was made directly at the apex in the absence of a close maxillary 
sinus (Fig. 39). If the sinus were near, the labial plate of bone was completely 
‘emoved to reveal the buceal aspect of the tip for about 2 to 3 mm. toward the 
incisal portion of the tooth (Fig. 43). The bone about the tip was completely 
removed on the mesial, superior, and distal aspects slightly beyond the greatest 
liameter of the tooth at that position. If the sinus was not encountered, a re- 
volving No. 701 bur was placed in the distal interproximal space at a point 
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level with the inferior border of the bone cavity, gradually inserted to a depth 
slightly greater than the width of the tooth at that point, and brought through 
the tooth. An angulated curet was placed in the distal interproximal space and 
the tip was lifted out. The bone pathology was carefully removed with curets. 
At no time was pressure exerted toward the lateral wall of the sinus. In the 
event of widely separated palatal and buccal roots, the bone opening was made 
larger superiorly to allow for access to the palatal root (Figs. 40 and 41). If 
the sinus dipped between the two roots, or if the root of a single-rooted first 
premolar comprised a portion of the wall of the maxillary sinus to a point be- 
yond the greatest diameter of the root, then the tooth was treated as any second 
premolar with its tip in the sinus (Figs. 42 to 46). 


Fig. 39.—Case 9. Age, 21. Films present a single-rooted upper first premolar. Note absence 
of sinus in root tip area. Note gradual regeneration of bone in twelve months. 


The upper second premolar incision was angulated in its mesial extent but 
kept horizontal in its distal extent (Fig. 42). Many upper second premolars do 
not comprise a portion of the wall or floor of the maxillary sinus. Such teeth 
were treated in a manner similar to the upper first premolars. The remaining 
upper second premolars fell into two groups; either they constituted a portion 
of the lateral wall of the maxillary sinus or entered into formation of its floor. 
If the tooth tip constituted a portion of the floor, the entire tip was not exposed 
but access to the lateral, mesial, and distal portions below the tip was obtained. 
A swath was cut through the tooth at the lower border of the bone incision equal 
in width to the extent of the unexposed tip (Fig. 40). This space created an 
opportunity for the tip to be pulled away from its position in the floor of the 
sinus. When the palatal surface of the root comprised a portion of the lateral 
wall of the sinus, the exposure was similar but here it was possible to expose the 
tip. In exposing the svperior, mesial and distal surfaces of the tip, great care 
was taken to avoid entrance to the sinus, at least until the holes in the tip were 
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made for attachment of a wire (Fig. 47). In closely approximated root tips in 
this region, it was not always possible to make a hole through the root and attach 
the wire. In those instances, the root ‘was cross-sected to approximately the point 


Fig. 40. 


Fig. 41. 


Fig. 40.—Case 18. X-rays show pathology in upper left film at apex of first premolar. 
Root canal fillings can be seen in the upper right film. Buccal root tip has been removed in 
lower left film. Transection of palatal root can be observed in lower right film. See Fig. 41 
for completion of case. 

Fig. 41.—Case 18. Age, 22. Films show widely divergent roots on upper right first 
premolar. Note presence of sinus between roots. Note interruption of floor of sinus in upper 
right film. Note gradual regeneration of bone and floor of sinus in twelve months. 


of meeting the canal filling. The root segment to be removed was then under- 
eut in the region of the canal filling and then notched on the sides to hold a 
wire loop (Fig. 48). This secured the tip while the remainder of the cross- 
sectioning was carried out. With the tip thus made free, it could easily be 
lifted from its site by the attached wire. 
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— 


The lower six anterior teeth presented no further outlining of procedures 
as the incision was always horizontal and extended as far laterally as was 
necessary to produce exposure of the site of bone entrance upon retraction of 
the mucoperiosteum. Entrance through the bone was made lower than esti- 
mated and was always toward the tip involved (Fig. 49). 
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Fig. 46.—Case 33. Shows the wire loops prior to insertion on root tip. 
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Fig. 47. Fig. 48. 


Fig. 47.—Attachment of wire loop through bur holes in root tip. 
Fig. 48.—Attachment of wire loop to notched root tip. 


The lower first premolar incision was angulated in its mesial extent to in- 
clude the attachment of the quadratus labii inferioris muscle (Fig. 32). En- 
trance to the tip was always made on the mesial side of the tip and about 3 to 





Fig. 49.—Case 11. Note gradual regeneration of bone in lower incisal region. Note 
labial bone entrance in upper right film. 

Fig. 50.—Case 1. Age, 22. Films show lower right second premolar. Note mental fora- 
men, divergence of the roots, and gradual regeneration of bone. Note distal approach and 
height of transection. 

Fig. 51.—Case 15. Age, 35. 
in upper right central incisor. 


Note abscess formation about inadequately filled root canal 





e Fig. 52.—Case 36. Age, 25. Case presented cyst at apex of upper right central incisor. 
Note incompleteness of regeneration in the one-year postoperative film (lower right). 

Fig. 53.—Case 3. Age, 22. Films show lower first. premolar. Note mental foramen in 
lower left film. Note gradual regeneration of bone. Note mesial approach and height of 
transection. 

Fig. 54.—Case 27. Age, 50. Minimal pathology. Root burred away instead of transection. 
Note gradual bone regeneration. 
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34% mm. higher than the tip to avoid the mental foramen and the mandibular 
canal (Fig. 33). The root was cross-sectioned from the mesial to the distal, 
cutting a wide swath providing space to lift out the tip (Fig. 53, upper right 
film). 

The lower second premolar incision was extended anteriorly to the same 
point as for the first premolar. The bone entrance was made high as for the 
first premolar but to the distal. The cross-section was made in a wide swath 


from the distal to the mesial (Fig. 50). 
Figs. 51 through 61 present variations in age groups, teeth involved, and 


extent of pathology. 


55.—Case 19. Age, 55. Minimal pathology. Minimal interapical space. Tip burred away 


instead of transected. 


Discussion 


Procedures employed to maintain the involved tooth in a desired position 
varied with the individual case. In general, the appliance utilized for mobiliza- 
tion was continued in position until the tooth became firmly attached. The 
nature of the attachment could be observed in the x-ray. Three months was 
the usual period of time alloted for a sufficient foundation to regenerate. 

Reasons for employing a two-stage procedure were numerous. Since the 
vast majority of teeth presenting bone pathology at their apices are nonvital 
throughout their entire root canal, the first stage is performed without discom- 
fort to the patient and without the use of an anesthetic. This makes it possible, 











Fig. 56.—Case 7. Age, 21. Note result when both cortical 
moved. Approach made through the pathology. 

Fig. 57.—Case 4. Age, 25. Note length of right lateral incisor. Apex found to lie 
against palatal cortex. Both cortices removed. Note area of scar tissue in lower right film. 
Note regeneration of lamina dura at apex of transected root in one-year postoperative film. 
Note amount of root tip removed due to palatal position of apex. 

Fig. 58.—Case 12. Age, 30. Note slowness of bone regeneration as compared to Fig. 49. 


plates of bone were re- 








Fig 56. 














Figs. 56, 57, and 58. (For legends, see opposite page.) 
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in extremely curved or previously filled canals, to have the sensation provided 
via the periodontal membrane as a safeguard in approaching a root perforation 
in the reaming procedures. Data may be selected in advance of surgical pro- 


cedures to make their execution one of ease, speed, and accuracy. The canal 
filling procedures have some bearing on the time lapse between the filling and 


Fig. 59. 


Fig. 60. 


Fig. 59.—Case 13. Age, 25. Note gradual development of apical pathology in twelve 
months. Refer to Fig. 30 for completed case. 

Fig. 60.—Case 2. Age, 25. Note regeneration of bone up side of entire root on lateral 
aspect of the upper left lateral incisor. Note formation of new lamina dura in region of 
bone regeneration. 
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the amputation. If a soft materiai is used to seal in the gutta-percha point, 
time may be necessary for its ultimate strength to evolve. If the gutta-percha 
point is cut off when the surrounding material is compressible, the gutta-percha 


Fig. 61. 


Fig. 61.—Case 14. Upper left film shows apex of upper right lateral incisor ten years 
postoperatively. Note the presence of lamina dura over apex. 

Case 35. Upper right film shows five-year check-up on upper left lateral incisor. Note 
angle of cross-section produced by chisel. 

Case 29. Lower left film, four-year check-up on upper left central incisor. 

Case 2. Lower right film, three-year check-up on upper left lateral incisor. 

Fig. 62.—Case 6. Note curved root tip and inability to fill it. Note slowness of bone 
regeneration. Age, 35. 
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will stretch and leave a less desirable filling at the point of cross-section than 
previously existed. A two-stage procedure provides for one not equipped to 
perform the surgical procedures an opportunity to fill the canal and collect 
suitable data for the participating oral surgeon. 

Data thus provided make it possible to approach exactly the root apex. 
This is extremely valuable in those instances where the labial cortex is thick 
and not marked by root elevations (Fig. 9). If there is a variation in the size 
of the interapical spaces, it is easier and safer to utilize the wider one and 
approach the root tip from the side and thus avoid injury to the apex of the 
closely adjacent vital teeth (Fig. 39). When there was no choice in size of 
the interapical space the transection was started on the right to take advantage 
of the control offered to right-handed operators in the clockwise bur rotation 
in cross-sectioning from right to left (Fig. 5). Also the view of the root tip 
was not obscured especially in the left quadrants of the mouth. When there 
was moderate medullary bone destruction, the approach was enhanced by work- 
ing through the area of destruction (Fig. 29). 


Fig. 63.—Case 29. Age, 25. Note bone callus resulting from protrusion when skin incision 
and bone incision are in the same place. 

The presence of multiple apical foramina makes it desirable to remove 1 to 
2 mm. of the tip since the root canal filling would care for only one of the 
foramina. In many instances removal of the tip was desired, especially when 
it was found extremely difficult if not impossible to fill the end of the root ade- 
quately (Fig. 62). 

It was found desirable to preserve one cortex if possible and not effect a 
through-and-through removal of bone from labial to lingual. In those instances 
the regeneration of bone was retarded and scar tissue often persisted to make 
the x-ray present an appearance of a bone cavity or residual infection (Fig. 57). 

Burs were preferred to chisels because of the ease and accuracy of operation 
afforded by their use, in addition to the comfort provided to the patient. No 
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assistance is required in the bur procedure and a smaller exposure is utilized, 
making possible the removal of less viable bone to effect the desired results. 

Advantages experienced in use of a low mucoperiosteal incision are: 

1. Allows for the bone healing to be a separate affair from the soft tissue 
healing and prevents the formation of a bony callus extruding from the skin 
incision (Fig. 63). The cortical bone receives its blood and nerve supply from 
the overlying periosteum which is replaced to cover the bone cavity entirely. 
This periosteum acts as a limiting factor in the outward growth of new bone 
(Fig. 11). 

2. The muscle attachments in the region are less disturbed when the incision 
is low and the periosteum is reflected. The muscle attachments here are both 
into the periosteum and bone, being chiefly in the periosteum due to the lack 
of muscle tendons. 

3. There is practically no soft tissue bleeding once the periosteum is re- 
flected for no sizable vessels have been cut (Fig. 10). Thus it was easier to 
have a clear view of the alveolar cortex at all times. 

4. When the incision is horizontal, the lifting of the lip practically retracts 
the periosteal covering to the operative site in the bone (Fig. 10). No instru- 
ments are needed for the retraction, thus providing a less traumatic procedure. 

5. There is less postoperative bleeding and less disturbance of the approxi- 
mated wound edges. 

6. Without need for retraction by instruments, the length of the horizontal 
incision is lessened for the number of instruments needed in the operative site 
is reduced. 

7. The soft tissue healing is rapid, thus allowing the bone repair to proceed 
unmolested by contact with the oral fluids or ingress of epithelial tissue. 


8. The postoperative discomfort is considerably reduced. 


9. The tissue in which sutures are placed is considerably stronger, thus pro- 


viding greater retention. 
10. Less muscle pul! on the incision and no movement of the line of incision. 


Summary 

At the time of writing approximately 100 cases had been successfully com- 
pleted. In the early cases it was believed advisable to keep an accurate record 
of those presenting varying amounts of pathology, varying degrees of mobility, 
and those presenting certain technical difficulties in the surgical approach, to 
secure data for correlation with the results obtained. At the beginning it was 
felt that accurate observations would place some limitation upon the extent of 
pathology present, beyond which failure by these methods could be expected. 
Beyond the limitations of selection previously mentioned, all cases were taken 
as they presented themselves for treatment. No limitations were placed on age 
or acuteness of the case, provided it was possible to produce subsidence of the 
acute symptoms without removal of the tooth. Due to the number of cases 
reviewed and the difficulties encountered in collecting systematic data upon all 
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at exact intervals, only 50 cases representing typical areas and varied conditions 
were selected for review. In all cases operated upon, no failures were en- 
countered and in no instance was a second operation found necessary. 
Distribution of the 50 cases is as follows: 39 upper teeth and 11 lower teeth. 
Thirteen presented as acute cases at first visit. Tables I, II, and III fur- 
ther classify the data of material source. 


TABLE I. DISTRIBUTION OF TEETH IN GROUPS ACCORDING TO AGE RANGE 
GROUP | AGE RANGE | NUMBER OF TEETH 
=_ 20-30 39 C~CO«‘«;s 
II 30-40 
IIT 40-50 
50-60 


TABLE II. DISTRIBUTION OF TEETH ACCORDING TO LOCATION IN MouUTH 

UPPER RIGHT QUADRANT : —_ UPPER LEFT QUADRANT 
Number of cases y 2 
Tooth number 4 
Tooth number f 4 
Number of cases 2 2 ( 


LOWER RIGHT QUADRANT 





1 3 3 Number of cases 
4 5 Tooth number 


_ 


| >) ne Ke 
pte bo bo 





/» 
3 4 5 Tooth number 
0 l 1 Number of cases 


LOWER LEFT QUADRANT 


TABLE III. DISTRIBUTION OF TEETH IN EAcH AGE GROUP 


GROUP I 





Number of teeth 
Age of patient 20 








Number of teeth 
Age of patient 31 











Number of teeth 0 , O.| 0 ee 2 ; 
Age of patient 41 3 44 — 45 46 


GROUP Iv 


Saber oF dessa aS 
Age of patient 51 52 5: 54 55 56 





In performing these procedures, certain observations were made and recorded : 

1. That the employment of a two-stage procedure resulted in less post- 
operative discomfort and that in no instances did the twenty-four hour 
period between the first and second stages provide opportunity for exacer- 
bation of the chronic process. 

2. No tooth was filled during the acute stage, thus providing desirable 
conditions for execution of the surgical procedures. 

3. Incision and drainage via the mucous membrane was to be avoided 
for it provided scar tissue prior to the stage two surgical procedure. 

4, All fistulas were encouraged to heal prior to execution of the. ampu- 
tation as the root tip and fistula were in close approximation and in those 
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instances the bone healing and the soft tissue healing occurred in the same 
site, providing a tendency toward the formation of a protruding bony callus 


through the operative site (Fig. 63). 

5. Utilization of penicillin in the operative would allowed for only 
slight postoperative swelling and thus reduction in tension on the sutures, 
preventing gaps in the wound edges which yield a wide sear. The penicillin 
contained procaine which reduced postoperative pain to a degree expressed 


as minor discomfort. 

6. The upper right lateral incisor presented itself as the tooth most 
frequently involved and the lower cuspids as the ones least involved. 

7. Those teeth upon which surgical procedures resulted in an antral 
opening presented less postoperative swelling than those without the antral 
opening in a similar region. 

8. Those cases in close proximity to the sinus can be adequately handled 
in a manner such as to reduce their hazard on a plane comparable to the 
extraction of a tooth. 

9. That adequate bone is regenerated in three months’ time to produce 
stabilization of the loose teeth and that twelve months’ time generally pro- 
duced complete regeneration except in those cases where both the labial and 
palatal bone cortices were removed. 

10. Sear tissue formation and lack of complete calcification can be 
expected in those cases where both bone cortices were removed. 

11. An area of increased bone density (lamina dura) was generally 
observed at the end of twenty-four months’ time. 

12. That the individual is the major factor of variation. 

13. Only two vists were necessary for completion of a case and a follow- 
up x-ray to be taken in twelve months to show the regeneration of alveolar 
bone. 

Conclusions 
To summarize one hundred cases upon which observations were made for 
a period of at least one year and up to ten years, in a study of alveolar bone 
regeneration, of which 50 cases were presented here for detailed study, one 
might make the following list: 

1. In no instance was there a lack of adequate regeneration to provide 
a sufficient functional foundation for the involved tooth or teeth. 

2. In those instances where both the labial and palatal bone cortices 
were removed, scar tissue could be expected to appear and retard or stop 
the regeneration process short of completion. 

3. The root need be amputated only to provide a more adequate tip 
or to provide access to the palatal portion of bone pathology. 

4. No ease encountered in this study presented an area of bone pathol- 
ogy too great to prevent regeneration, provided however that the gingival 
erevice was intact. 

5. The average case will show complete regeneration of bone in twelve 
months and that orthodontic appliances may be applied one month follow- 
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ing operation and retainers may be removed three months after completion 
of tooth movement. 

6. The age of the patient, size of the bone pathology, hardness of the 
bone, duration of the pathologie process, acuteness of the process, and the 
particular tooth involved all affect the rate of alveolar bone regeneration to 
a minor degree. Over and above these minor variations, there seems to 
be a major factor of individual variation. This individual factor appears 
to be consistent when more than one site is involved in the same individual. 

7. The ultimate outcome, in terms of alveolar bone regeneration, does 
not appear to vary with the number of visits found convenient to complete 


the necessary procedures. 

8. The total effort expended both by the operator and patient in per- 
forming these procedures was far less than that involved in extraction and 
replacement procedures, and the existing degree of function was maintained 
constantly and in all probability for a longer period of service to the patient. 





ANKYLOSIS OF THE RIGHT TEMPOROMANDIBULAR JOINT 


JAMES L. Brap.ey, D.D.S., M.S.D., M.Sc.( DENT.) ,* 
St. ALBANs, LONG ISLAND, N. Y. 


9 of the problems of the practice of oral surgery in the Naval Service 
is that the officer treating the case seldom sees his patient following dis- 
charge from the hospital. The case presented here is one of ankylosis following 
a mandibular fracture sustained eight years prior to admission. 

On March 3, 1949, J. S. G., a 25-year-old white man, a corporal in the 
United States Air Force, was admitted to the United States Naval Hospital, 
St. Albans, Long Island, N. Y., with a diagnosis of ankylosis of the right temporo- 
mandibular joint. 


Complaint and History of Present Illness.—The patient had pain in the 
right temporomandibular joint area since 1941 with inability to open his mouth. 

The patient had a badly fractured mandible in 1941 and was treated in a 
civilian hospital in Texas. After the fracture healed the patient noticed he had 
difficulty opening and closing his mouth. This condition has prevailed up to 
the present time. He had been under dental care at Mitchell Air Field. He 
was sent to this activity for the treatment of ankylosis. 


Past History.—This man had pneumonia in 1940, and a fractured mandible 
resulting from an automobile accident in 1941. 


Examination.—Physical examination showed a well-developed 25-year-old 
white man in no acute distress. There was no significant asymmetry of the face. 
The chest was symmetrical; lungs were clear. Heart was not enlarged. The 
abdomen was negative. The right temporomandibular joint was not tender to 
palpation. The oral mucous membrane was normal in color. The patient could 
open his mouth only about 3 mm. (Fig. 1). When he did try to open his mouth 
he experienced a great deal of pain in the right temporomandibular joint. The 
teeth were in apparent normal occlusion for the condition that prevailed. His 
weight was 164 pounds, temperature, 98.4°, and blood pressure, 120/70. 

On Mareh 7, 1949, the radiologist reported: ‘*Examination of the right 
emporomandibular joint shows flattening of the fossae with broadening of the 
ondyloid process, with complete fusion |Figs. 2 and 3]. This joint appears 
o be ankylosed. The left temporomandibular joint appears to be within normal 
imits [Fig. 4]. There is only a slight movement in the open mouth position. 
X-ray examination of the mandible shows an old well-healed fracture of the 
ase of the left condyloid process. ”’ 

The opinions or assertions contained herein are the private ones of the writer and not 
o be construed as official or reflecting the views of the Navy Department or the Naval Service 

t large. (Art. 13 [2] U. S. Navy Regulations.) 

*Commander, Dental Corps, United States Navy, United States Naval Hospital. 
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Laboratory Examination.—The laboratory findings were: 4,900,000 eryth- 
rocytes; 7,800 leukocytes of which 65 per cent were polymorphonuclear neu- 
trophils, 1 per cent, eosinophils, and 26 per cent, lymphocytes. Bleeding time 

The blood type was A. 


was three minutes and coagulation time, eight minutes. 


is. ae 
his mouth approximately 3 mm. 


Fig. 1.—The patient could open 


Fig. 2.—Roentgenogram showing complete bony fusion of the condyle. 
The Kahn test was negative. Urinalysis: Specific gravity, 1.021; color, straw, 
hazy ; reaction, alkaline, no albumin or sugar. 

Diagnosis.—A diagnosis of ankylosis of the right temporomandibular 
joint was made. After consultation with Captain Walsh, Chief of the Dental 
Service, and Dr. Straatsma, the civilian consultant in plastic surgery, it was 


decided that condylectomy was the treatment of choice in this ease. 
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Fig. 3. 


Fig. 4. 


Fig. 3.—Complete fusion of the right mandibular condyle. 
Fig. 4.—The left temporomandibular joint appeared to be within normal limits. 
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The patient was given pentobarbital sodium, 14% gr., the night before 
operation and instructed not to take water after midnight or have breakfast 
the day of operation. 


Fig. 6.—A pressure dressing applied over the 
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Operation—On March 15, 1949, the patient was given pentobarbital 
odium, 114 gr., and 1/100 gr. of atropine sulfate an hour before operation. 


Under Pentothal Sodium and endotracheal nitrous oxide-oxygen anesthesia 
an osteotomy was performed. The skin was prepared with green soap and water 
‘ollowed by alcohol, ether, and Tincture of Merthiolate. An angulated vertical 


Fig. 7.—Postoperative appearance of the wound. 


Fig. 8.—The wound on the eighth postoperative day. 


cision was made anterior to the tragus of the ear, into the skin fold, approxi- 
iately 5 em. in length. The temporal fascia was exposed and the zygomatic 
rch was demonstrated. By blunt dissection the capsular ligament was excised 
nd reflected exposing the ankylosed joint. There was complete bony ankylosis 
) the temporal bone. By means of osteotomes about 8 mm. of bone were re- 
ioved by sectioning the neck of the condyle (Fig. 5). The subcutaneous tissue 
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was closed with No. 00 catgut sutures and the skin with eight interrupted No. 000 
atraumatic Dermalon sutures. An iodoform drain had been previously inserted 
into the cavitation. A pressure dressing was applied with elastic bandage 
(Fig. 6). The patient was given an intravenous infusion of 1,000 ¢.c. of 5 per 


cent dextrose in saline during the operation. 


Fig. 9.—Roentgenogram showing the space after removal of bone at the base of the condyloid 
process. 


Fig. 10.—The patient could open his mouth about 30 mm. 
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Postoperative Course.—Ice packs were applied to the side of the patient’s 
face immediately and alternately every thirty minutes for eight hours. He was 
given 50 mg. of Demerol as needed for pain. Penicillin, 50,060 units, was given 


every three hours. 


Fig. 12. 
Fig. 11.—An exerciser used to increase jaw movements. 
Fig. 12.—The patient could open his mouth about 30 mm. 


On March 16 the first dressing was changed. There was some postoperative 
The patient’s temperature was 101°F. The following day the tempera- 
ture dropped to 100°F. There was considerable edema anterior to the inferior 
The patient was in considerable pain but it was con- 

A blunt probe was inserted into the wound and about 
The following day, March 18, 
The iodoform drain was removed 


seepage. 


border of the incision. 

trolled by mild sedation. 
5 ee. of a red serous exudate were aspirated. 
he temperature had returned to normal. 





248 JAMES L, BRADLEY 


(Fig. 7). The postoperative blood picture showed 5,275,000 erythrocytes, 14,800 
leukocytes of which 72 per cent were polymorphonuclear neutrophils, 1 per cent, 
Hemoglobin was 


polymorphonuclear eosinophils, and 27 per cent, lymphocytes. 
15 Gm. of 103.5 per cent. Urinalysis showed no abnormality except a slight trace 


of albumin. 


Fig. 14. 
Figs. 13 and 14.—Appearance of the patient at time of discharge. 


The dressing was changed daily until the wound healed. The sutures were 
removed on March 23, the eighth postoperative day (Fig. 8). The patient had 
been given a total of 2,000,000 units of penicillin. 
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Postoperative roentgenographic re-examination of the right temporomandib- 
ilar joint-showed the head of the condyloid process ankylosed in the glenoid 
fossa. Since the last examination there has been approximately one-fourth inch 
f bone removed at the base of the condyloid process (Fig. 9). The left tem- 
poromandibular joint appeared within normal limits. 

On Aug. 23, 1949, the patient could open his mouth approximately 30 mm. 
without pain (Fig. 10). He had limited lateral exercising of the mandible. He 
had been eneouraged to follow a regular diet during his convalescence. He was 
kept on the ward for a period of two months during which time an exerciser was 
constructed, as described by Blair and Ivy, and he was instructed in its use 

Fig. 11). He had experienced no clicking noises or blocking of the joint when 
opening and closing the jaw. He could masticate his food. He felt that he had 
improved markedly. He could wink his right eye and whistle. However, he 
could not wrinkle his forehead on the right. At discharge on May 28, 1949, there 
had been some improvement of this condition. (Figs. 12, 13 and 14.) 

Comment.—Condylectomy is the usual operation recommended for’ cor- 
rection of ankylosis of the temporomandibular joint. However, at operation 
it was decided to remove a portion of the neck of the condyloid process as com- 
plete excision might have damaged the temporal bone because of complete fusion 


of the head of the condyle. 





RANULA 
A Review of the Literature and Report of Three Cases 


NorMAN R. NatHANnson, D.D.S.,* anp THomas W. Quinn, D.M.D.,** 


BROOKLYN, N. Y. 


HE term ranula is used to designate a cystic swelling in the floor of the 

mouth. Although infrequently seen, it is far from being a rare condition. 
The etiology, according to Thoma,’ is an obstruction of the ducts of the sub- 
lingual gland; in rare instances it has occurred from obstruction of the sub- 
maxillary duet. Hamilton Bailey? and Colyer and Sprawson* hold the view 
that it is due to a myxomatous degeneration of a mucous gland in the floor of 
the mouth, which may either be the sublingual gland, a solitary mucous gland, 
or the gland of Blandin and Nuhn in the tongue. Tsuzuki* investigated thirty- 
four eases in their relation to syphilis, and in twenty-three of these (71.9 per 
cent) the Wassermann test was positive. He also believed that while the 
smaller, thick-walled ranulae are usually nonsyphilitie in origin, the larger 
thin-walled cysts have a syphilitic basis. Thompson’s theory® is that ranulae 
originate from migrated portions of the cervical sinus, and in some eases he 
found that a ranula may extend up the base of the skull as a parafaucial cyst. 
Although this condition has been observed and recognized since early times, 
the literature on the subject is comparatively meager due, in all probability, 
to the fact that ranulae are neither common, nor do they endanger the general 
health of the patient. 

Clinically, the swelling is slow growing and unilateral. Gradually, it may 
become large enough to push the tongue upward, interfering with speech and 
mastication. Loud snoring during sleep is often a distinctive feature of the 
condition. As the cyst enlarges, the overlying mucosa becomes thinned out, 
presenting a transparent, bluish-white appearance. Rarely is there pain or 
tenderness even when the ranula is ruptured. In such eases, a sticky mucoid 
fluid escapes, but reaccumulates when healing is complete. 


Classification 


Hitchin® subdivides the ranulae into two groups: the simple or sublingual 
type, and the deep-plunging, suprahyoid type. The former, more common 
variety, occurs entirely within the oral cavity superior to the mylohyoid 
muscle. The swelling in these cases is apparent only inside the mouth. The 
deep-plunging or suprahyoid type occurs when there is a cervical prolongation 
of a simple ranula herniating downward between the fibers of the mylohyoid 
musele producing a submaxillary swelling.”.* The cases presented in this 
paper are all of the simple or sublingual types. 

*Resident Oral Surgeon, Kings County Hospital. 

**Intern in Oral Surgery, Kings County Hospital. 
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Treatment 


There are three approved methods of treatment. The first consists of an 
neision through the mucous membrane and cyst wall, followed by the insertion 
ff a perforated metal ring® or some other form of obturator. The second 
nethod consists of complete enucleation. Marsupialization or the Partsch 
yperation is the third type of treatment. The metal ring method has been used 
for years but the results are questionable. Thoma' recommends complete 
enucleation or complete excision. Bailey? favors this method whenever pos- 
sible. He also points out the value of aspiration before excision, and believes 
that all deep-plunging ranulae should be approached from the neck. However, 


there have been reports of intraoral removal of suprahyoid ranulae. Hitchin® 


feels that enucleation of the lining of a deep ranula is an almost impossible 
task and recurrences have been too common when complete excision has been 
attempted. We feel that complete enucleation is the method of choice and 
should, whenever indicated, be done under general anesthesia. However, we 
have had suecess with both complete excision and marsupialization. 


Histopathology 
The microseopie picture of this lesion usually exhibits a fibrous cyst lining 
with epithelium which is derived from the cyst duct. Since inflammatory reac- 
tions play an important role in the etiology of these cysts,® there is a marked 
inflammatory reaction in the membrane with enlarged blood vessels and exten- 
sive infiltration by polynuclear and mononuclear cells. The fluid content is 
usually composed of mucus, fibrin, lymphocytes, and macrophages. 


Differential Diagnosis 

A ranula may closely resemble a dermoid cyst, a mucous cyst, a mixed 
tumor, a eyst of Wharton’s duct, or a lipoma. Dermoid cysts have a doughy 
feeling, pit on pressure, occur in the median line, and are usually radiopaque. 
Mucous eysts seldom increase in size to any appreciable extent. Mixed tumors 
and lipomas are hard and grow very slowly as compared with the relatively 
short history of ranula formation. Cysts of Wharton’s duct cause swelling in 
the submaxillary gland, develop more rapidly than a true ranula, and are 
painful. 

Case Reports 


Case Report of a Ranula Removed by Complete Enucleation.—J. M., a 10- 
year-old white boy, was referred to our clinic with the chief complaint of 
‘welling in the floor of the mouth of four weeks’ duration with no history of 
ain before or after eating. The swelling was large, soft, nonfluectuant, and 
oecated on the left side 5 mm. distal to the orifice of Wharton’s duct and ex- 
ended over the midline (Fig. 1). The occlusal view and lateral jaw projection 
‘adiographs ruled out submaxillary ecaleuli. The ducts were probed and found 
0 be patent. Using an 18-gauge needle on a Luer-Lok syringe, 6 ¢.c. of thick, 
nueoid material were aspirated from the mass and an equal amount of Lipiodol 
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A radiograph was then taken to determine th 


was subsequently instilled. 
This ranula was elassified as th« 


exact size of the cystic swelling (Fig. 2). 
sublingual type. 








Fig. 1.—Sublingual ranula. 





Fig. 2.—Radiograph of Lipiodol-injected ranula. 
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An operation was performed under general anesthesia. An incision was 
made through the mucous membrane directly over the mass and the cyst wall 
exposed. By traction on the cystic wall and blunt dissection, the mucosa was 
carefully peeled away and the ranula removed in toto. The bleeders were tied 
off with 000 catgut and the wound closed with 0000 black silk sutures. <A rub- 
ber drain was inserted. 

Healing was uneventful. The rubber drain was removed forty-eight hours 
later and sutures removed on the fifth postoperative day. At the time of this 
writing, thirteen months later, there was no evidence of recurrence. 


Fig. 3. 





Fig. 4. 


Fig. 3.—Reforming ranula. 
Fig. 4.—-Postoperative appearance, four weeks. 


Case Report of a Ranula Removed by Excision of the Exposed Part of the 
Cyst.—L. F., a 12-year-old Negro girl, presented a swelling in the floor of the 
nouth just behind the lower incisor teeth on the left side (Fig. 3). The mass 
aused the tongue to be pushed backward, thus interfering with speech and 
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mastication. She stated that the cyst at one time had been larger, had broken, 
and disappeared, and now was reforming. The mass was blue-white, soft, 
nontender, and measured approximately 6 by 5em. It did not extend over the 
midline nor did it appear to invade the deeper neck structures. It was flue- 
tuant on palpation and could be transilluminated. Again Lipiodol studies 
were done to determine the size of the cyst. The red blood count was 4,750,000, 
the white blood count, 9,100, and the hemoglobin, 15.5 Gm. The Wassermann 
test was positive. 

An operation was performed under local anesthesia. The mouth was 
sprayed several times and treated with tincture of Zephiran. The cyst was 
grasped with Allis forceps and excised at its base. <A viscid fluid escaped 
which was removed by suction. Five 0000 black silk sutures were utilized to 
attach the floor of the cyst to the oral mucosa. 

Healing was uneventful. The patient was instructed to keep the area 
clean with saline irrigations, and on the sixth postoperative day the sutures 
were removed. Fig. 4 shows the lesion four weeks postoperatively. 

Pathologic report: An epithelial-lined cyst wall and attached mucosa. 
Diagnosis was ranula. 


Fig. 5.—Photograph showing intraoral appearance of ranula. 


Case Report of Ranula Treated by Complete Enucleation—J. M., a 31- 
year-old Negro man, entered the clinic for the removal of a growth under his 
tongue (Fig. 5). He stated that he first noted the swelling about three weeks 
prior to our examination. It had gradually increased in size and he began 
to experience difficulty in eating and talking. There was no history of rupture 
or pain associated with the lesion. The cyst extended up to, but did not 
include, the midline, and measured approximately 10 by 5 em. It was non- 
tender, resilient to pressure, and it had pushed Wharton’s duct upward and 
posteriorly. Lipiodol studies were effected. The cyst was the sublingual, 
intraoral type of ranula. The Wassermann test was positive. 
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An operation was performed under general anesthesia. The incision was 
made across’ the long side of the ranula and the mucosa was carefully dissected 
away from the eyst sac. Traction to the cyst was then applied while it was 
detached with the aid of dissecting scissors. The bleeders were tied off with 
000 eatgut and the incision closed with interrupted 0000 black silk sutures. 
A rubber drain was inserted between the sutures. 

The rubber drain was removed forty-eight hours later and the sutures 
removed on the fifth postoperative day. At the time of this writing, nine 


months postoperatively, there were no signs of recurrence. 


Summary 


1. The literature on the etiology and treatment of ranulae has been re- 


viewed. 
2. A diagnosis of ranula ean be made by its clinieal appearance, history 
of formation, and radiographic studies. 
53. Three eases of sublingual ranulae are presented. 
4. Two out of the three cases presented had positive Wassermann tests. 
5. Sueeessful removal can be obtained by both marsupialization and com- 


plete enucleation. 
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REPLANTATION OF AN ACCIDENTALLY EXTRACTED ERUPTED 
PARTIALLY FORMED MANDIBULAR SECOND PREMOLAR 


Report of a Case 


W. Harry ARCHER, B.S., D.D.S., M.S.,* PiTtsBpuRGH, Pa. 


HE patient, C. C., a boy, aged 10, came to the Dental Clinie on April 16, 

1932, for the extraction of a carious and abscessed left first mandibular molar 
(Fig. 1). 

A dental student inadvertently ** popped out’’ onto the floor a fully erupted, 
partially formed second premolar when attempting to extract the carious first 


molar with an elevator. 

After extracting the first molar, I picked up the partially formed seeond 
premolar (Fig. 1), washed it in sterile normal saline solution, immersed it 
briefly in 70 per cent alcohol, and replaced it in the alveolus. 


Fig. 1. Fig. 2. 


There was a blood clot in the alveolus which was displaced by the insertion 
of the tooth. It was felt that this clot had protected the socket from the in- 
vasion of bacteria-laden saliva, so it was not necessary to introduce antisepties 
into the socket before replanting the premolar. The tooth was out of its normal 
environment for fully ten minutes. 

The patient and his parents were informed about the accident, and instruc- 
tions were given to the patient to confine himself to a liquid diet for a week, 
and to avoid all trauma to the replaced premolar. 

An x-ray was taken (Fig. 2) and the patient discharged. 

Recovery was uneventful. There was only slight tenderness present for 
about a week. 

The tooth became reattached and circulation into the pulp tissue was re- 
established. However, as can be seen in the follow-up x-rays (Figs. 3, 4, 5, 6, 


*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
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ind 7) whieh cover nineteen vears from April 16, 1932, to Jan. 6, 1951, the root 
was completed as a solid mass of cementum and dentine without a pulp chamber. 
There is, of course, no response to the electric pulp tester. 


The color of 
he tooth is identical with the first premolar (Figs. 8 and 9). 


Fig. 3. Fig. 4. 


Fig. 7. 


Discussion 


It has been generally agreed that replanted teeth are not retained per- 
anently. They either become infected or resorbed. 


In the ease reported here, 
ere is no indication of resorption or infection after nineteen years. Of course, 
should be realized that this case represents one of the two best indications for 
plantation, namely, an erupted tooth with a partially formed root and open 
ex in a young patient. 

Thoma reports that the replantation of partly formed wnerupted teeth has 
en more successful than the replantation of erupted teeth. Certainly when 
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either unerupted or erupted partially formed teeth are accidentally dislodged 
from their sockets during the extraction of adjacent teeth, they should be im- 
mediately replanted without any treatment. 


Fig. 8. 


If a fully formed tooth has been accidentally removed, the pulp must be 
removed and the root canal filled, after being sterilized with one of the mercurial 
germicides before replanting. The tooth should be splinted in position and 
occlusal trauma to the tooth prevented by grinding the occlusion of the opposing 


tooth. Prophylactic penicillin therapy is recommended. If infection develops, 


the tooth should be immediately extracted. 
Such replanted teeth should be checked by radiographs periodically. Evi- 
dence of resorption of bone or tooth structure is an indication for extraction. 





Oral Medicine 


OCULAR-ORAL SYNDROMES 


FREDERICK H. THEODORE, M.D., F.A.C.S.,* New York, N. Y. 


PTT HERE are a number of interesting and recently recognized syndromes in 

which the outstanding feature is the simultaneous involvement of the 
eyes, the oral cavity, and, sometimes, other mucocutaneous regions. It is im- 
portant that the oral surgeon be acquainted with these diseases so that by the 
early recognition of the oral manifestations, he may aid the ophthalmologist 
in the diagnosis of these conditions. Often, the combination of oral and ocu- 
lar lesions is of more value diagnostically than the characteristics of the le- 
sions in themselves. é 

In this paper, some of the more important of these syndromes will be 
discussed, as well as some other diseases of general interest to both the dentist 
and the ophthalmologist. 

Behcet’s Syndrome.—lehcet’s syndrome is a benign systemic disease ob- 
served in young persons. It is characterized by recurrent attacks of iritis, or 
iridoeyelitis with hypopyon (pus in the anterior chamber of the eye), asso- 
ciated with aphthae in the oral cavity and ulcerations of the genitalia. 

The name of “triple symptom complex” was given to this condition by 
Beheet! in 1937, although he was not the first to describe it. Cases had been 
reported as early as 1908. Since Beheet’s report in 1937, however, a number 
of other papers have appeared and Beheet’s name has become associated with 
the symptom complex. Outstanding among these later papers is the one of 
Curth? who has made a very intensive study of the disease. Recently throm- 
hophlebitis has been noted as an additional finding, involving the lower ex- 
tremities and the retinal veins.* 

The Oral Lesions.—These consist of variously sized and shaped aphthous 
uleers which are painful. They occur on the lips, tongue, buccal mucosa, the 
hard and the soft palates, and the tonsils. The base of the ulcer is covered 
with grayish exudate and the margin is surrounded by a red halo. They may 
vary from one to five or more millimeters in size. The ulcers are extremely 
tender. They are reeurrent in character, often healing without any sears, 
but sometimes permanent searring occurs. 

The Genitalia.—Reecurrent ulcerations of the serotum and of the vulva 
eur. Vulval involvement may result in necrosis with searring. 

The Ocular Changes.—Except for the eyes the disease is benign, but the 
cular lesions usually lead to blindness in both eyes. Although involvement 


Read before the Nov. 27, 1950, Monthly Conference of the New York Institute of Clinical 
ral Pathology. 

_*Assistant Clinical Professor of Ophthalmology, New York University Post-Graduate 
Medical School; Adjunct Ophthalmic Surgeon, The Mount Sinai Hospital; Associate Ophthalmic 
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of many of the ocular structures has been reported, such as conjunctivitis, 
keratitis, and retinitis, the important changes occur in the uveal tract, that 
is the iris, the ciliary body, and choroid. Here early inflammatory signs, often 
apparently -of little significance, progress inexorably over a period of years, 


Fig. 1.—BRehcet’s syndrome: Aphthous lesions of soft palate. (Courtesy, Dr. Helen O. Curth.) 


Fig. 2.—Behcet’s syndrome: Ulcer of scrotum. (Courtesy, Dr. Helen O. Curth.) 


until blindness ensues. There are exceptional cases in which the ocular inflam- 
mation subsides spontaneously, and healing occurs. I was shown such a case 
by Dr. Feigenbaum in Jerusalem. However, a tavorable prognosis is generally 


not to be expected. 
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The disease does not necessarily occur simultaneously in the three major 
locations it, eventually involves. It may take years before the third or some- 
times even the second classic manifestation develops. Instances of involve- 
ment limited to only the eyes and the oral cavity, on the one hand, or, on the 
other hand, merely genital-oral involvement, with the ocular lesions occurring 


Behcet's syndrome: Iritis with hypopyon. This eye has been operated on for secondary 
glaucoma, because of uveitis. (Courtesy, Dr. Helen O. Curth). 


Fig. 4.—Pemphigus: Lesions on buccal mucosa. 


uuch later, has been deseribed. Cases with any two of the three signs are con- 
idered abortive forms of Behcet’s syndrome. Women suffering from reeur- 
ent oral and genital ulcerations make up a large percentage of these abortive 
ases. No cause for the disease has been established. Treatment has not been 
ery successful. The antibiotics are ineffectual. Repeated vaccinations have 
een tried with questionable results. Cortisone and ACTH may prove of palli- 


tive value. 
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Ocular Pemphigus.—The name of pemphigus has unfortunately been ap- 
plied to so many different conditions in which bullae or blisters occur that 


considerable confusion has resulted. It would be best to reserve the term 


pemphigus -for the invariably fatal chronic disease, characterized by bullae, 
which we call pemphigus vulgaris, and for its less frequent variants, pemphigus 
foliaceus and pemphigus vegetans. In fact, acute pemphigus appears to be an 
entirely different disease. 


5.—Ocular pemphigus: Early involvement with marked pseudomembranous conjunctivitis. 


Fig. 
The upper lid is everted. The cornea is not yet involved. 


Fig. 6.—Ocular pemphigus: A case of many years’ duration. The right eye has been 
enucleated after it had been destroyed by the disease. The left eye is completely covered 
by the adherent eyelids. 


Pemphigus vulgaris occurs in middle-aged persons, mostly Jewish, and, 
Mucous membrane involvement with 


despite remissions, progresses fatally. 
bullae occurs in most cases; oral lesions are always noted in these cases and 


conjunctival lesions are seen quite frequently. In the mouth, a rather wide- 


spread eruption of more or less confluent blisters or remnants of bullae is found. 
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The vermilion border is involved. In pemphigus foliaceous oral lesions are 
common. In pemphigus vulgaris an area is involved by a bulla, it ruptures, 
and then the area heals. Then other areas are affected. Thus, scarring does 
not appear to occur in the conjunctiva in pemphigus vulgaris, a matter of con- 
siderable importance, as it is the major characteristic of the so-called ocular 
pemphigus. 

In ocular pemphigus or “essential shrinkage of the conjunctiva,” an en- 
tirely different situation exists. While occasionally vesicles are seen in the 
conjunctiva, even though they rupture there is no healing of the process. 
What starts as a severe chronic conjunctivitis progresses inexorably, through 
the stage of membrane or pseudomembrane formation to complete adhesion 
of the eyelids to the eyeball (symblepharon). This truly awful situation, 
which eventually results in blindness, due to corneal involvement because of 
drying and lack of protection of the cornea by the immovable eyelids, is 
brought about by subepithelial sear formation in the conjunctiva, rather than 
anything occurring superficially. Epithelial scrapings of the conjunctiva 
reveal eosinophiles. 

Accompanying the eye changes, other mucosal lesions occur, mainly oral, 
as well as nasal and respiratory. The blisters here ordinarily heal without 
searring, but scarring similar to that in the eyes has been reported resulting 
in laryngeal, esophageal, and rectal strictures. The vermilion border is never 
involved. 

The horror of this condition lies in the fact that it is basically benign. 
Unlike pemphigus vulgaris, it is not fatal, and the relentless progression of 
the ocular picture results in painful blindness. Women are affected more than 
men. In eontrast to pemphigus vulgaris, where Jews are predominantly af- 
feeted, ocular pemphigus does not appear to occur in Jews. 

ACTH and cortisone appear to have a beneficial, if temporary, effect on 
pemphigus vulgaris, as well as ocular pemphigus. 

Erythema Multiforme and Stevens-Johnson’s Disease.—Erythema exuda- 
tivum multiforme was first described by Hebra in 1866.4 He gave this name, 
a good one, to a condition characterized by sharply defined erythematous 
patches associated with an edematous exudate, having a symmetrical distribu- 
tion on the hands, forearms, and the back of the neck, spreading to the face, 
calves, and mucous membranes. The disease is essentially a recurrent, but 
benign, affair. It may be associated with malaise and fever. 

Oral lesions oceur often before the skin is involved and usually start as 
vesicles which break down to leave large raw areas, with ulceration, blood 
crusting, and fissuring. Pseudomembranes occur. These lesions are found 
on the lips, the bueeal mucosa, the tongue, the palate, the pharynx, and the 
bronchi. Other mucous membranes such as the vagina and the urethra may 
be involved, but the ocular conjunctiva is the most important of all, because 
of the disastrous sequelae that often occur in a severe variant of erythema 
multiforme known as Stevens-Johnson’s disease. 
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While Hebra in his original description in 1866 cited a rare variant with 
severe stomatitis and purulent conjunctivitis, the reporting by Stevens and John- 
son® in 1922 of their two classic cases, under the title of “New Eruptive Fever 
Associated With Stomatitis and Ophthalmia,” dramatically focused attention 


Fig. 7.—Erythema multiforme (Stevens-Johnson) : Acute onset of generalized hemorrhagic, 
bullous and exfoliating lesions. In this picture involvement of the forehead, eyelids, and lips 
is seen. 


Fig. 8.—Erythema multiforme (Stevens-Johnson) : Hemorrhagic and vesicular lesions of the 
lips and buccal mucosa. 


on the eyes, in this condition, and was followed by a number of similar cases 
reported by others. Where, in the usual type of erythema multiforme, mild 
eatarrhal conjunctivitis is noted with lesions similar to those occurring on 
other mucous membranes, here a severe purulent form of conjunctivitis occurs 
which often results in corneal ulcers that may perforate and eventuate in loss 
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of both eyes with complete blindness. Corneal opacities, in those cases in 
which the eyes are saved, may seriously interfere with good vision. Less com- 
monly, but still frequently, a pseudomembranous or membranous conjunctivitis 


occurs with equally disastrous results. In healing, adhesions of the lids to the 
eyeball oceur (symblepharon), and corneal infection eventually occurs due 
to lack of protection and dryness of the cornea, just as it does in ocular 
pemphigus. 

Stevens-Johnson’s disease differs from erythema multiforme in that it is a 
nonrecurrent, acutely febrile, and occasionally fatal condition, with pulmonary 
involvement in 25 per cent of the cases. While the genitalia and skin are in- 
volved, the lesions are more hemorrhagie and the palms and soles are generally 
not affected. Furthermore, in the eyes, Stevens-Johnson’s disease involves the 
lid margins and cilia while ervthema multiforme does not, according to Braley.™ 


multiforme (Stevens-Johnson): Hemorrhagic lesions of upper eyelid, with 


Krythema 
skin of lower eyelid. A pseudomembranous conjunctivitis is seen. 


exfoliation of 

Another condition known as “ectodermosis erosiva pluriorificialis,” origi- 
nally deseribed by Rendu® as involving the mucous membranes of the mouth, 
conjunctiva, and genitalia with a vesicular eruption on the extremities, is 
very similar to the above conditions. Fever and sore throat are prominent 
features. The mouth lesions are rather severe, consisting of ulcerative stoma- 
titis with a vesiculobullous type of eruption and extensive ulceration of the 
pharynx. The eye involvement is generally mild, being limited to a seropuru- 
lent conjunctivitis which clears soon. The entire syndrome obviously belongs 
in the group of erythema multiforme. 

Some of the most severe types of erythema multiforme that I have en- 
countered appeared to occur as a result of drug therapy, such as the sulfona- 
mides and penicillin. On theoretical grounds the use of ACTH and cortisone 
should prove valuable in these cases. Cases are now being reported confirm- 


ing this. 
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Sjogren’s Syndrome.—The ophthalmologist frequently encounters pa- 
tients, especially older women, who complain bitterly of burning, smarting, 
scratching, or dryness of the eyes. Often the only abnormal finding is the 
absence of tearing, when quantitative tests of lacrimal function are performed. 
In other words, these people have dry eyes due to the lack of secretion of the 
lacrimal or tear glands which become fibrotic and atrophy. In farther ad- 
vanced cases, the conjunctiva appears velvety and a ropy discharge occurs. 
If the condition is severe enough, the corneal surface breaks down and thread- 
like filaments can be seen hanging from the corneal epithelium. Special dyes, 
like rose bengal, stain the conjunctiva in the areas where the epithelium is 
involved. This condition is known as keratoconjunctivitis sicea or an inflam- 
mation of the cornea and conjunctiva due to dryness, and was first recog- 
nized many years ago. Secrapings of the conjunctiva reveal keratinized, de- 
generated epithelial cells. 


Fig. 10.—Sjégrens syndrome: Severe xerostomia with dryness and papillary atrophy of the 
tongue. 


It remained, however, for Sjégren to point out in 19337 that other mucous 
membranes were similarly dry in this disease. The same patients frequently 
had diminished salivary secretion with xerostomia, laryngitis sicca, rhinitis 
sicea, pharyngitis sicca, and intermittent enlargement of the parotid glands, 
in addition to arthritis. The condition now is recognized under his name. 

The dry mouth is the most important complaint, aside frem the eyes, and 
is due to lack of submaxillary and parotid secretion. All of the patients have 
difficulty in chewing and require frequent sips of water during a meal. The 
mucosa of the lips and tongue may become cracked or fissured due to the dry- 
ness. The tongue usually is redder than normal, and is often furred and dry 
in appearance. There is atrophy of the papillae. 

The dry nose is often overlooked. The patient’s complaints are rawness 
and dryness. He is often hoarse, due to laryngeal changes. 
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The cause of this annoying condition is not known. The fact that most 
cases occur in older women, after the menopause, has led many investigators 
to postulate an endocrine etiology. Hormonal therapy has not proved valuable 
in treatment, however. Cases, moreover, have been observed in young as well 
as older men. Similarly, the theory that the disease was due to a hypovitam- 
inosis, particularly lack of vitamin A, has not been substantiated. The ocu- 
lar condition is quite different from xerophthalmia due to lack of vitamin A 
and does not respond to vitamin therapy. 

The ophthalmologist places his major emphasis in the treatment of kerato- 
conjunctivitis sicca on the use of eyedrops which approximate tears, ineluding 
substanees like methy! cellulose. When these fail, the openings of the lacrimal 
passages are sealed off, surgically, in order to retain as much fluid as possible 
in the conjunctival sac. This is often of considerable help. 





Fig. 11 Sjdgrens syndrome: Marked keratoconjunctivitis sicca. The characteristic “ropy”’ 
discharge is well shown in this picture. 

The xerostomia is alleviated by the constant use of lozenges or the sucking 
of hard eandy. 

Herpes Simplex.—Two proved virus diseases result in oeular-oral mani- 
testations of special interest. These are herpes simplex and herpes zoster. 
The virus of herpes simplex presents a number of unusual phenomena, posing 
problems regarding immunity in virus diseases that have not been completely 
explained. 

It has been demonstrated that most people over 5 years of age have neu- 
tralizing antibodies against the herpes virus in their blood. They have been 
infected with the virus, which is still present in the body. How does the 
primary infection occur? It appears that primary herpetic infection occurs 
in childhood as an aphthous stomatitis, often accompanied by systemic illness 
that may be severe; even fatal. The infant who gets infected has no anti- 
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bodies; after infection, his antibodies rise rapidly. Infants whose mothers 
have antibodies do not get a primary infection until their passive immunity 
from their mothers wears off, usually after six months. 

Once the virus enters the body it remains there throughout life, and al- 
though inactive, may be reactivated repeatedly by nonspecific stimuli like 
fever, menstruation, or emotional upset. That is why we note cold sores so 
frequently in malarial fevers or pneumonia. It is due to the fever, not the 
infection itself. These recurrent attacks occur only in previously infected 
persons, i.e., those with neutralizing antibodies. These people are carriers of 
the infection. 

It is believed that transmission of the virus is by droplet infection, as the 
virus is readily found in saliva from apparently normal mouths. Suscepti- 
bility, in those not primarily infected, decreases with age, but primary infec- 
tion can occur in adult life. 

Burnet* reported a surprisingly great difference in the presence of her- 
petic antibodies in the blood of persons in higher economic levels, from those 
in poorer circumstances. In the latter group over 90 per cent had antibodies, 
while the persons from the upper classes showed antibodies in only 37.4 per 
cent. The same author mentions a worker in his laboratory who had never 
shown any antibodies on repeated tests until she became engaged. The young 
lady’s fiancé did have antibodies against herpes in his blood and, shortly 
thereafter, the girl developed herpes of the mouth which was followed by the 
appearance of herpetic antibodies. There appears to be still another group in 
the population who never develop herpetic antibodies and yet never become 
infected with the herpes virus. 

All this appears to show that immunity, where viruses are concerned, is 
something entirely different from bacterial immunity. Those persons with 
antibodies in their blood for the herpes virus are still infected with the herpes 
virus, while those with no antibodies are not infected. Therefore it should be 
emphasized that, if a person’s blood contains antibodies against the virus of 
herpes simplex, it does not mean that he has an immunity against the virus. 
Another interesting thing about the herpes virus is that it seems to be per- 
fectly capable of getting together with its host and arranging, as it were, a 
pleasant existence in the body of the host, causing no trouble whatsoever 
except when it is reactivated by the nonspecific stimuli mentioned previously. 
This type of symbiosis is a rather unusual thing. 

Regarding the recurrent aphthous ulcers that are frequently seen in the 
mouth in adults, one should not assume that these are always caused by the 
virus of herpes simplex. This is far from true. The distinction between the 
rare recurrent herpetic stomatitis of adults and the etiologically different, but 
clinically similar, types of reeurrent stomatitis of nonherpetic origin depends 
on the following: (1) the isolation of the herpes virus from the lesion; (2) 
the finding of herpetic inclusion bodies on biopsy; (3) the absence of anti- 
bodies for herpes in some of the nonherpetie cases.” 

Ocular Infections Due to the Herpes Virus.—Herpes simplex infection, 
thus established in the body as described herein, through primary entrance 
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and infection in the mouth, may, at a much later date, cause severe ocular 
inflammation, as a secondary recurrent manifestation. Although very rarely 
a herpetic conjunctivitis may oceur, the cornea is the main site of herpetic 


There are two types of herpetic keratitis. The most common type 


infection. 
The corneal epithelium is affected by minute 


is known as dendritic keratitis. 
blisterlike lesions which soon rupture and usually resemble the branchings of 
a nerve, from whence the name of dendritic keratitis is derived. This is a 
very acute condition and is quite painful. Dendritic keratitis is often asso- 
It is most common in the first decade of life, 


ciated with herpes of the lips. 
The second type of keratitis is known as 


although it may oecur at any time. 


Mig. 12.-Herpes zoster: Marked involvement of the maxillary division of the trigeminal 
nerve. The eye was not involved. 


lisciform keratitis. Here the herpes virus appears to have penetrated the 
epithelium and results in a round dise-shaped or saucer-shaped opacity in the 
leeper layer of the cornea, that is, the stroma. While the dendritic type of 
xeratitis usually heals with no visual impairment, the disciform type, which 
s much less acute, often leaves large deforming opacities. The use of cortisone 
n dendritic keratitis, at least in the acute stage, appears to be ineffective and 
ossibly harmful, while in the disciform type it seems to be quite beneficial. 
Yerhaps the disciform type represents an allergy to the virus of herpes. 
\ureomycin, chloromycetin, and terramycin are not effective against the virus. 
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Herpes Zoster.—The virus of herpes zoster or ‘‘shingles’’ is entirely sepa- 
rate and different from that of herpes simplex, although it has a similar morpho- 
logic appearance. In the interests of clarity, it is best to call the disease 
‘*zoster,’’ reserving the term ‘‘herpes’’ for herpes simplex. 

The virus of zoster is neurotrophic, affecting nerve ganglia. Its lesion is 
characterized by vesicles in the area supplied by the affected sensory nerve. 
Chicken pox or varicella is thought to be due to the dermatropie strain of the 
same virus. Often both zoster and chicken pox occur simultaneously. One 
attack generally confers subsequent immunity, unlike herpes simplex. 

Zoster’s most frequent and most important manifestation is involvement 
of the ophthalmic division of the fifth or trigeminal nerve. In a fully de- 
veloped case, the diagnosis is obvious. It is vesicular, exceedingly painful, 
and leaves sears. The eye is often involved by a severe iridocyelitis and 
secondary glaucoma, especially if the nasociliary branch is involved. This 
may have an unfavorable outcome. 

Much less frequently the second (maxillary) division, or the third (man- 
dibular) division, is affected. When this happens, that part of the oral cavity 
innervated by these two branches is usually involved, with severe pain, burn- 
ing, and vesicles. A particularly interesting case where such involvement 
occurred has been reported by Markowitz.’° 

To date convalescent serum, from persons who have had zoster six to 
twenty-four months previously, appears to be the best treatment. Chloro- 
myecetin may be helpful. Aureomyein and penicillin do not affect the virus, 


but help the secondary infections that occur; however, the value of cortisone 
is questionable and awaits further studies. The fact that the disease cannot 
be transferred to experimental animals makes evaluation of newer treatments 
more difficult. 


The author wishes to express his appreciation to Dr. Helen O. Curth. Some of the 
material in this paper was obtained from her excellent exhibit on ‘‘ Behcet’s Syndrome- 
Aphthosis,’’ shown at the convention of the American Medical Association in Atlantic 
City, N. J., in 1949. 
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THE SYNDROME OF GENERALIZED INTESTINAL POLYPOSIS AND 
MELANIN SPOTS OF THE ORAL MUCOSA, LIPS, AND DIGITS 


A Case Report 


ARNOLD B. SCHAFFER, B.S., D.D.S.,* New York, N. Y., AND 
Seymour W. Sacus, B.S., D.D.S..** Wasutneton, D. C. 


Y VIRTUE of commendable diligent effort Drs. Jeghers, MeKusick, and 

Katz have established a syndrome which is of definite interest to the dental 
profession. This is ‘‘the syndrome of generalized intestinal polyposis and 
melanin spots of the oral mucosa, lips, and digits.’’ Knowledge of this entity 
hy the dental surgeon may result in his rendering a valuable diagnostie service. 

These investigators reported ten cases in 1949 and established that this 
(apparently rare) syndrome consists of two features: distinctive melanin spots 
of the buccal mucosa and lips with the face involved to a varying extent (the 
mouth pigmentation being the sine qua non of this portion of the syndrome), 
and polyposis of the small intestine. The stomach, colon, and rectum may be 
involved, but the presence of polyps in the small intestine is the constant feature 
of this portion of the svndrome. 

Due to the fact that an individual possessing one part of this syndrome 
automatically should also have the other, it is possible for the diagnostician to 
suspect the existence of an intestinal condition when he notes a specific external 
manifestation. Since the external signs are present in an area noted by the 
dentist he should be acquainted with the entire syndrome. 

‘‘The condition usually appears during the second decade of life. The 
first symptoms are those of intussusception [the slipping of one part of an in- 
testine into another part just below it]. A past history of periodic abdominal 
pain, probably due to incomplete obstruction which subsided spontaneously, was 
commonly noted. “In each patient attacks of intussusception necessitated from 
one to four operations. Unexplained anemia and rectal prolapse occurred in 
some instances. ”’ 

Melanin Spotting 

“All ten of these patients demonstrated melanin spotting with certain 
definite and consistent characteristics. The melanin spots varied from 0.2 to 
>) mm. in diameter, were level with the surrounding skin or mucosa, and varied 
in color from a light brown to a deep blue black. Some of the spots have a 
stippled appearance when examined with the magnifying glass. The buccal 
mucosa as well as the inside and outside of the lips was constantly involved. 
The spots were more numerous on the . .. interior than on the outer aspects. . . . 

‘*The face may be involved to a variable extent. The facial spots are usually 
small (1 mm. in diameter) and are most numerous about the mouth. They 

Resident in Oral Surgery, Bellevue Hospital, Dr. Wm. F. Harrigan, Chief. 


**Resident in Oral Surgery, George Washington University Hospital, Washington, D. C., 
rr. K. H. Wood, Chief. 
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might be confused with the garden variety of ephelides, or ‘freckles.’ How- 
ever, the concentration of facial spots about the mouth rather than over 
the bridge of the nose is distinctive. Furthermore, melanin spots rarely or never 
occur on the buccal mucosa as part of the common ‘freckles’ picture, whereas 
spotting of the buccal and labial mucosa is invariable in this syndrome, 
irrespective of the amount of facial pigmentation. One must of course exclude 
melanin spots from systemic disease, e.g., Addison’s disease. 

‘*In some patients small melanin spots are located on the fingers and at times 
on the toes. The face and digits may be unaffected or may be involved to a 
highly variable degree. In no instance was pigmentation generalized over the 
body or aecentuated in body folds. 

‘*In each ease in which data were available, pigmentation had been noted 
from early in childhood. There is some evidence that the facial pigmentation 
may fade in adult life but that the mucosal pigmentation persists unchanged. 
On biopsy examination the pigment has the staining characteristies of melanin.”’ 

Adequate evidence exists that this syndrome of polyposis and spots is in- 
herited as a Mendelian dominant, that both men and women transmit the factor, 
and both sexes are affected by it. A single pleotrophice factor may be responsible 
for both characteristics. 

Case Report 

The following is a case report of a patient who was eared for by the Third 
Medical and Surgical Division of Bellevue Hospital and who was shown to be 
a victim of this syndrome. In order to be concise only pertinent facts are 
This is the third Bellevue Hospital admission of a 16-year-old white 


presented. 
for weakness and anemia 


schoolboy of Italian extraction. He was admitted 
which followed an appendectomy. 

About six weeks previously he was seized with a sudden sharp, continuous 
periumbilical pain. The pain moved to the lower right quadrant and continued 
for fourteen hours at which time the appendix was removed. 

Previous to this episode he had ‘‘bellyaches’’ a couple of times a year, but 
These episodes occurred after drinking cold milk but he had the 


no diarrhea. 
He would rub warm oil on his abdomen, and would 


pains even without food. 
take hot water with sugar to relieve the pain. 

Eight days after the appendectomy, melena (tarry evacuations) was ob- 
served while he was still in the hospital. He was sent home twelve days after 
the appendectomy when the melena had ceased. He left the hospital ambulatory 
but weak. His weakness gave him headaches. 

Later he complained of pain in the lower umbilical quadrant which was 
transient but sharp in character and which radiated but was not related to 


meals. 
Systemic review: Basically negative. 
Previous medical and surgical history: The patient’s tonsils were removed 


when he was 8 years old. After the tonsillectomy it was noted that he had 


anemia and also rheumatic fever. 
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As a child he received injections every day, whether he felt sick or not, to 
relieve the.anemia. The injections made him feel better. 

Family history: He was the fourth youngest of eleven children. 

Physical examination: Grade II systolic murmur at apex. 

Oral examination: Multiple mottled 1 by 1 mm. brown-black pigmentations 
of lips (Fig. 1). On the buccal mucosa of the right and left sides there were 
two to three 2 by 3 mm. areas of pigmentation of similar character but of 


slightly larger area (Fig. 2). 


Fig. 1. 


Fig. 2. 
Fig. 1.—Characteristic distribution of melanin spots on the lips (in the syndrome). 
Fig. 2.—Arrows point to melanin spotting of oral mucosa. 


Laboratory findings: 

Hgb. R.B.C. Hematocrit W.B.C. P.M.N. Immature Lymph. Mono. 
6.5 2.90 20 8,450 63 19 20 8 
Red blood cells showed anisocytosis, basophilic stippling. 


Eight days later, Hgb., 6.5; R.B.C., 1.79. Stools, guaiae positive (gastrointestinal 
eeding suspected). 
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Radiologic findings: ‘*No organic lesion of the stomach or duodenum. 
Normal distribution of barium throughout the small intestine and colon down 
to the sigmoid flexure.’’ Corroborative study ‘‘reveals a persistent irregular 
defect in filling of the prepylorie region suggesting the presence of a polyp 
(Fig. 3). In the previous examination a similar defect was seen in the duodenal 


bulb which indicates that this polyp is probably connected by a long pedicle.’ 


Photograph of barium x-ray Arrow points to defect which reveals presence of a 
polyp. 


Fig. 4.—Gross specimen of intestine demonstrating (a) gastric polyp and (b) polyp of jejunum. 


On the basis of this case history it was decided to operate. 
Operation revealed: 

1. Gastric polyp in prepylorie region (Fig. 4). 

2. Two areas of intussusception of the jejunum. 

3. Multiple, large polyps of jejunum (adenomatous by biopsy). 
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On the basis of these findings resection of 18 inches of jejunum was ac- 
‘complished. The patient recovered uneventfully and previous symptoms were 
illeviated. 

Blood picture upon discharge: Hgb., 15.5; R.B.C., 4.8; Hematocrit, 41%. 

It is interesting to note how well this case fits into the pattern of the syn- 
drome, because the patient presented : 


Symptomology referable to intestinal polyposis. 
He was in his teens. 
Characteristic pigmentation of lips and buccal mucosa. 
No pigmentation in parts of body other than that noted. 
5. Pigmentation had been present since early childhood. 
6. Family, unfortunately, had not been able to show a hereditary back- 


ground, 
7. Unexplained anemia. 
8. Melena. 
9. Operative finding of polyps. 


Summary 


‘‘The presence of melanin pigmentation of the type described in this re- 
port should suggest the possible presence of generalized or small bowel polyposis, 
particularly if the patient is suffering from periodic abdominal pain, intussus- 
ception, unexplained anemia or melena. Additional evidence would be pro- 
vided by the history of similar patches of melanin pigmentation in other mem- 
bers of the family and the fact that the pigmentation had been present from 


birth or early childhood.”’ 
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A SIMPLE TREATMENT OF HYPERSENSITIVE CERVICAL DENTINE 
JosePH N. CoLaNerI, A.B., D.D.S., New York, N. Y. 


VERY common dental pain is that experienced through hypersensitive 

cervical dentine, and here will be suggested a very simple and most effee- 
tive treatment of such areas. 

A patient usually complains of one or more teeth which are sensitive to 
sweets, cold, touch, and salts, convinced that he has cavities in which these 
symptoms are arising. The pain is usually felt on imperfect cemento-enamel 
junctions which have become denuded of protective gingival tissue by passive 
or active tooth eruption. The incomplete junction of cementum and enamel is 
either of a congenital, abrasive, erosive, traumatic, or carious origin and gives 
rise to a baring of the dentine which becomes hypersensitive. 

Hypersensitive dentine is also found in other than the cervical areas of 
teeth, and these most frequently require operative treatment. If this procedure 
is neither imperative, possible, nor desired, then the treatment to be offered here 
often will succeed in palliating the discomfort in these cases too. 

The pain these cervical areas may register varies in degree. In some in- 
stanees, there is just enough discomfort to cause the patient to be conscious of 
an abnormality, and at the other extreme, the pain can be of the greatest severity. 
It is not unusual to find some sufferers who are rendered uncomfortable in 
mastication, drinking, toothbrushing, and even in the oral inhalation of cool air. 
The mere movement of the lip, cheek, or tongue on such an area can give rise to 
extreme pain. — 

The pain varies in intensity, not only from patient to patient, but also in 
the same tooth in the same individual, with the degree of reaction depending 
on various factors, chief among these being the intensity of the stimulus. The 
pain induced is found to be greater in periods of mental stress, upper respiratory 
infections, and lowered resistance. Women are found to be more prone to in- 
creased dentinal sensitivity during menstruation, pregnancy, and the meno- 
pause. More inexplicable but yet certain is the exacerbation of this dental 
symptom with climatic changes, especially the onset of higher atmospheric 
humidity. 

Dentinal Conduction of Pain 


The question of the reception of stimuli on the surface of dentine and the 
mode of its transmission to the pulpal nerve fibers is still being studied. Thre: 
fundamental theories and various combinations of elements of these are under 
consideration. 

1. The odontoblastic processes (Tomes’ fibrils), being irritable, carry the 
stimulus from the tooth surface to the odontoblasts and thence to the nerv 
plexus of the pulp. 
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2. Unmyelinated neural fibrils within the dentinal tubules conduct sensation 
o the paraodontoblastie nerve plexus. 

3. A change in the surface tension at the free surface apertures of the 
lentinal canals causes a disturbance of the hydrostatic equilibrium within the 
‘anals which registers on the subodontoblastic nerve plexus, causing a painful 


reaction. 
Ideal Treatment 

An ideal treatment for sensitive dentine is one which has the following 
qualities : 

1. Ease of administration. 

2. Minimum number of dental appointments. 

3. Requires shortest possible time per application. 

4. Presents no danger to teeth, soft tissues, or system. 

5. Causes no discoloration of teeth or soft tissues. 

6. Gives the greatest assurance of success in the total eradication of pain 

discomfort. 

7. Results in the greatest permanence of relief. 

8. Minimum of expense. 

Innumerable remedies have been recommended for this condition, but each 
is deficient in several of the desirable qualities. The great majority are in use 
only beeause the uncertain results obtained are better than none at all. The 
difficulties encountered in the use of some of them would be cause enough for 
their complete abandonment. 

Several of the more widely used methods employ: 

1. Formaldehyde and paraformaldehyde. 
2. Silver nitrate. 

3. Zine chloride. 

4. Anhydrous sodium carbonate. 

5. Sodium fluoride. 

3. Electrocoagulation. 

In the use of these and other remedies which are recommended for sensi- 
tive cervical dentine, one or more of the following disadvantages were presented 
by each. 

1. Time consuming, as each hypersensitive area of each afflicted tooth must 
receive individual attention. 

2. Very frequently, with most of the remedies, the identical areas must 
receive numerous prolonged treatments. 

3. Most of the remedies are not attended by too high a degree of success 

ith regard to permanency or adequacy of relief. 

4. Cost to the patient is high because of the number of applications and 
the time involved for each. 

5. Danger to the soft tissues. 

6. In the ease of silver nitrate particularly, the teeth become stained and, 

erefore, its use, even though successful, is restricted to the posterior teeth. 

7. Frequently, application is painful. 


. 
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The varying and frequently disappointing results with the usual remedies 
and the great inconveniences which are incidental to most have emphasized 
the necessity for an improved method. 


New Remedy, Glycerine 


In an attempt to ascertain the role of each of the components of the usual 
compound remedies and the action of the simple ones, it was noted that a feature 
of some of the successful compounds in the treatment of hypersensitive cervical 
dentine was the use of glycerine as a vehicle for the active drug. It became 
necessary to discover whether the glycerine had any effect of its own. 

It soon became apparent that pure glycerine had a very definite action. 
On being applied to hyperesthetic dentine, there were, sometimes, immediate 
painful reactions of very short duration. Proceeding by trial and error in many 
cases, it was soon discovered that even the most painful cases of sensitive cervical 
dentine began to show amelioration after the fourth or fifth application. 

Usually with about ten treatments, all symptoms of hypersensitivity dis- 
appear, except in the very severe cases where a maximum of fourteen applica- 
tions were required. 

Here is a treatment, empirically obtained, which has the requirements of 
an ideal remedy to a very high degree. 

Method of Application 


The patient is instructed to brush his teeth daily as usual, and at least 
onee a day apply, directly after brushing, pure glycerine on all the surfaces 
of the teeth. It is not necessary to be selective and bathe only the afflicted areas. 
No extraordinary precautions are required for the glycerine is innocuous enough; 
thus one can make certain that every incipient and established hypersensitive 
area will be treated. 

A small quantity of glycerine is poured into the palm, and the toothbrush 
is wet with it. The brush serves as an applicator and is not used to brush the 
drug into the teeth. <A fingertip or a cotton swab were not found as effective 
in the application as the toothbrush, apparently because the latter can reach 
inaccessible areas more easily, particularly interproximally. 

The drug, being neither distasteful nor noxious when used in this manner, 
is not washed off the teeth, but is allowed to remain so that contact with the 
afflicted areas is maintained for a time before the oral secretions remove it. 

In instances where, after two weeks, the hypersensitivity still persisted, it 
was invariably admitted by the patient that cooperation had not been complete. 
With proper attention, even these cases cleared within the prescribed period. 

The patient must be warned that with the first several treatments, he 
probably will experience variably painful reactions in the sensitive areas, but 
that rarely will it hurt after the third or fourth treatment. 

With this regimen, in two years not one case has been treated unsuccess- 
fully and there has yet to arise a case of recurrence. One may, therefore, pre- 
sume on this limited evidence that here is a cure which may be of a permanent 


nature. 
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B COMPLEX AVITAMINOSIS WITH ORAL AUREOMYCIN 
Captain WiuuiAM C. ScHULTE, DENTAL Corps, Unirep States Air FORCE 


Ee systemic and oral manifestations associated with a deficient intake or 
utilization of the members of the B complex are varied, and symptoms due 
to a lack of any single factor are uncommon. In clinical practice it is extremely 
diffieult to identify lesions resulting from a deficiency of any one component of 
the B complex inasmuch as such deficiencies are usually multiple. 

The vitamin B complex is composed of at least twelve factors, and the exact 
chemical structure and physiologie function of some of these is not yet definitely 
known. Thiamine, nicotinic acid, and riboflavin are all involved basically with 
cellular respiration and nutrition, and function in part as activators which are 
constantly being regenerated; however, they also function as portions of en- 
zymatie systems which are utilized and require replacement. 

Experimental studies' by various research laboratories upon deficiency dis- 
eases have brought to light evidence that vitamin B complex was elaborated by 
the organisms of the normal intestinal flora. In these studies, it was found that 
in such experimental animals as the rat, it was exceedingly difficult to produce 
symptoms of vitamin B deficiency even when the animals were placed upon a 
vitamin-deficient diet, except in instances where the gastrointestinal tract had 
been partially sterilized prior to the institution of the vitamin-deficient diet by 
such antibacterial agents as were available at that time. The presumption was 
that the vitamin B deficiency failed to supervene due to the elaboration of vita- 
min B by the bacteria normally resident in the intestinal tract of the animals. 

Later studies upon the chick, which eventually led to discoveries in con- 
neetion with the animal protein factor, revealed some twenty or more organisms, 
each eapable of elaborating vitamin B in the intestine of the chick by their 
natural biologie processes. It has long been known that the yeasts are a fruitful 
souree of thiamine; Monilia likewise can be identified as an organism which 
produces some vitamin B. Many bacteria vary greatly in the amount and type 
of aetivity, and from strain to strain in this regard. The exact mechanism of 
action is a subject presently requiring further research; however, in general the 
haeteria elaborate these substances as by-products of their vital metabolic 
processes. 

A clinical illustration® of these phenomena is observed in the following 
case, 

Case Report 
A 7-year-old boy was admitted to the hospital for treatment of osteo- 
yelitis of the right femur. Prior to admission he had been treated at a civilian 
ospital for one week with a total of two million units of penicillin, and 250 
illigrams of oral aureomycin every six hours during this period. The anti- 
ioties were continued upon transfer to this hospital, with the same dosage of 
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aureomycin. After two weeks, a total of three weeks from the initiation of 
therapy, the patient began to complain of soreness of the tongue and gingival 
tissues, and was referred to the dental clinic for further examination. Thorough 
examination of the oral cavity revealed that the gingivae were rose-pink in color, 
satiny in texture, and somewhat edematous. The tongue exhibited a mild red- 
ness, and appeared smooth, glossy, and slightly edematous. A tentative diag- 
nosis of vitamin B complex deficiency was made, and the patient’s diet was 
supplemented with oral administration of vitamin B complex in the form of 
triasyn, two tablets three times a day, and also hexavitamins, one tablet twice 
a day. The patient was examined for oral manifestations every other day. 
Within five days, marked improvement was noted in the condition of the gingival 
tissues, and at the end of ten days all oral tissues appeared normal. During 
this period the patient continued to receive oral aureomyein with no recurrence 
of symptoms. 

Patients do not usually seek dental advice first in instances of vitamin B 
complex deficiences because the associated oral lesions and symptoms are not 
always sufficiently prominent or serious enough to require such consultation. 
However, clinical evidence and laboratory tests indicate that the administration 
of oral aureomycin inhibits the normal growth of intestinal bacteria. Conse- 
quently it is advisable to replace factors of the vitamin B complex produced by 
these bacteria with an oral B complex supplement in all patients receiving oral 
aureomycin for periods longer than seven days. 
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NEW FIELDS OF APPLICATION FOR XYLOCAINE AS 
APPLIED TO DENTISTRY 


I. Xylocaine Ointment as a Topical Anesthetic in Dentistry 
II. Current Research Regarding Toxicity of Xylocaine 


LoREN W. Gruser, D.D.S.,* BALTIMORE, MD. 


HE new local anesthetic, Xylocaine, which was launched on the market of 

the North American continent at the end of 1949, has in practice fulfilled 
in an extraordinary way the hopes that the comprehensive pharmacologic ex- 
aminations and clinical tests had seemed to justify. 

As dentists have made fundamental and historical contributions to the art 
and practice of anesthesia since the time of Horace Wells and W. T. G. Morton, 
so have pharmacologists, anesthesiologists, and surgeons made discoveries in 
their respective fields which have presented advantages for dental procedures.’ 

The outstanding milestones in the development of the sixty-five year old 
history of local anesthesia have been? : 

1. The introduction of cocaine as a local anesthetic in 1884 by the Viennese 
physicians Karl Koller and Sigmund Freud. 

2. In 1884, Dr. W. S. Halsted, The Johns Hopkins Hospital, employed co- 
caine as a mandibular block for a dental injection. 

3. The discovery of peridural anesthesia with cocaine by J. Leonard Corning 
of New York in 1888. 

4. The introduction of spinal anesthesia with cocaine by August Bier in 
Kiel, Germany, in 1894. 

5. The sensitization and introduction of novoeaine (procaine) by Einhorn 
and Braun in 1905. 

6. The introduction of Nupereaine (pereaine) by Miescher of Switzerland 
in 1925 as a long-acting anesthetic twenty times as potent as procaine. 

7. The introduction of Metyeaine by McElvain of Wisconsin as an abso- 
utely stable short-acting local anesthetic with toxicity and potency ratios 
‘lightly greater than procaine. 

8. The introduction of Pontoeaine (tetracaine) by Eisleb of Germany in 
933, as a long-acting anesthetic with approximately ten times the potency of 
rocaine. 

9. The introduction of continuous spinal anesthesia by William Lemmon 
f Philadelphia in 1939. 

10. The introduction of continuous caudal and continuous peridural anes- 
hesia. 


*Consulting Dental Surgeon, Out-Patient Department, The Johns Hopkins Hospital. 
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Approximately 2,000 local anesthetics have been introduced and have 
later been abandoned during this period of six decades. However, for more 
than twenty years the four anesthetic agents listed above have maintained a 
high place as efficient local anesthetics with toxicity ratios which present a 
wide margin of safety when standard dosage schedules are followed.” 

During the past year in The Johns Hopkins Hospital Hanson and Hingson 
have tested seven new local anesthetics. Purely on the basis of efficiency with 
a minimum of demonstrable toxie effects, Xylocaine, introduced by Nils 
Léfgren*® of Stockholm and first tested clinically by Torsten Gordh,* anesthesi- 
ologist of The Karolinska Hospital, Stockholm, has commanded their respect.’ 
Its chemical formula is: w-diethylaminoacet-2.6-xylidide. Its structural for- 
mula has been listed by me.* 

Hanson and Hingson? have substantiated the observations of Léfgren and 
Gordh that Xylocaine acts more promptly and more intensely and for a longer 
duration than does the equivalent dosage of procaine. Its anesthetic action 
and duration are extended with the use of 1:100,000 or 1:200,000 epinephrine 
as a vasoconstrictor in the vehicle‘solution. Their patients have varied in age 
from 11 to 77 years. The largest dose thus far administered (0.5 per cent— 
160 ¢.e.) has been by the intravenous method by Hanson and Hingson.’® The 
longest duration of Xylocaine anesthesia was reported by them as a continuous 
peridural anesthetic technique and was given for five consecutive hours for 
the combined abdominoperineal prostate and bladder resection. The intensity 
of the anesthesia was excellent.'° 

| Recently Hanson and Hingson? have verified the observations of Lofgren 
and Gordh that the onset of action of Xylocaine is more rapid than that of 
procaine and in their experience more rapid than that seen with the average 
Metyeaine block. The Dean of the Dental College in Stockholm, with whom 
Dr. Hingson consulted in that city in the summer of 1949, informed him that 
already Xylocaine was used in 80 per cent of dental anesthesia in Sweden. 
It was the opinion of the Dean that this rapidity of onset saved each dentist 
who saw between 12 and 40 patients per day one hour of waiting time. 

Xylocaine is very specific in its mode of action,’ that is, it seems more 
specific for the sensory and parasympathetic nerve fibers and less so for the 
motor nerves. It is an agent with a most pure local anesthetic effect.’ 

Recently it has been suggested that the local anesthetic (Xylocaine) can 
be suitably made up in solution with penicillin. 


I. Xylocaine Ointment as a Topical Anesthetic in Dentistry 


The need of an ointment with a local anesthetic effect in dentistry is ob- 
vious. In the past difficulty in obtaining more than paresthesia because of the 
inability of the anesthetic agent to penetrate the mucin of the saliva to reach 
the sensory end-organs in the mouth has always been a major problem. Graff- 
ner,® who has completed a test of Xylocaine ointment and published the results 
obtained in this connection, points out, however, that much must be required 
of an anesthetic ointment if it is to be described as ideal; none of the ointments 
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previously tested by Graffner for this purpose have entirely met these require- 
ments. Graffner summarizes the properties to be required of a good local 
anesthetizing ointment in the following points: 

1. The local anesthetizing agent entering in the ointment should have a 
powerful and enduring effect on surface application. 

2. The unctuous base used must be such that the local anesthetizing agent 
is released and comes into intimate contact with the nerve tissues in the pain- 
ful area. 

3. The ointment should not have a locally irritating effect, and should not 
give rise to hypersensitivity reactions or have otherwise toxic effect. 

4. The ointment should not delay the process of healing. 

5. It should be easy to wash off with water. 

6. It should be stable. 


Point 1.—Loecal anesthetics have no anesthetizing effect in the form in 
which, on account of the solubility conditions and the like, they commonly 
oceur, viz., as salts; they must first give off a free base, which alone is consid- 
ered to have such an effect. To what extent this takes place will depend upon 
the buffering capacity of the tissues. This is very slight in mucous mem- 
branes and superficial skin layers so that the amount of liberated base on sur- 
face application will be inconsiderable. The only possibility of obtaining a 
sufficient concentration for surface anesthesia has therefore been to use highly 
active but at the same time also very toxic anesthetizing agents in ointments 
for this purpose. In the Xylocaine ointment it has been possible to eliminate 
this factor, thanks to the fact that an unctuous base has been found in which 
the Xylocaine is soluble in the form of a base. In this way it has become pos- 
sible to exploit to the full all the good properties of Xylocaine as a local anes- 
thetic also in the form of an ointment. 

Point 2.—The unctuous base used in the Xylocaine ointment consists of 
so-called Carbowaxes. These, which are syntheticaliy produced waxes, are 
from the chemical point of view compounds which consist of polymerized 
ethylene glyeol, which implies that the single ethylene-glycol molecules have 
been coupled together in long chains. The molecular weight, and thus also the 
physical properties of the compounds, varies with the length of the chains. 
Thus, Carbowaxes with a molecular weight of about 600-1500 have the con- 
sisteney of petroleum jelly, while those with a molecular weight of about 4000 
are as hard as beeswax. The different degrees of polymerization are miscible, 
and it is thus possible by means of suitable blending to obtain any desired con- 
sistency. That which above all makes the Carbowaxes suitable as unctuous 
bases is their capacity to dissolve a number of different medicaments, e.g., the 
Xyloeaine base. This, as Graffner points out, means that with the help of the 
Carbowaxes it is possible to produce preparations that are strictly speaking not 
ointments in the old sense of the term, but are rather to be regarded as uni- 
form solutions of medicaments. This, of course, is in a high degree calculated 
to favor the possibilities of a good effect, owing to the fact that the active sub- 
stance can easily be given off from the ointment. A further favorable circum- 
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stance is that the Carbowaxes melt at body temperature, which facilitates an 
intimate contact with the tissues. In consequence of these circumstances the 
Xylocaine ointment has very important advantages as compared with similar 
ointments of an older type. 

Point 3.—Conecomitant effects due to the use of analgesic or anesthetic 
ointments may arise either through the resorption of the local anesthetizing 
agent in such large quantities that a purely toxic effect is produced, or else 
through local irritation or hypersensitivity reactions due to one of the com- 
ponents of the ointment. The risk of toxic reactions with Xylocaine is slight 
for two reasons: first, the absorption on surface application is so slow that a 
critical concentration in the blood is searcely possible, even if large amounts of 
ointment are used and the nature of a possible injury does not especially favor 
the absorption ; and, second, the toxicity of both the Carbowaxes and the Xylo- 
caine is low. 

The lethal dose (LD 50) for Carbowaxes is, according to Smyth and ¢o- 
workers,*:* in the case of peroral administration to rats, 44 Gm. per kg. of 
body weight, and it was possible to administer large amounts continuously over 
a long period in the drinking water of the animals without their sustaining 
perceptible injury therefrom. 

The loeally irritating « fect is low for both Carbowaxes and Xylocaine. 
Smyth and co-workers” * were unable to show any skin irritation after the 
application of 20 Gm. of Carbowax 1500 to an area of 100 em.? of shaved ab- 
dominal skin in rabbits every day for five days in the week during a period of 
thirteen weeks. In human subjects skin irritation was observable in 3 cases 
out of 100 after the daily application of Carbowaxes on the same area of skin 
for seven days, and after an interval of ten days for a further two days. All 
the controls with other substances commonly occurring in ointments, such as 
glycerin and lanolin, gave a similar reaction in the same number of cases. 

Point 4.—The Carbowaxes do not delay the process of healing on experi- 
mentally produced burns and other sores in rats and rabbits. The healing 
period was the same as for untreated similar sores.® 

Point 5.—The Carbowaxes are easily soluble in water, so that the oint- 
ment is easily washed off. Graffner® stresses the importance of this. 

Point 6.—The Carbowaxes are very stable chemical compounds: they do 
not dry up nor become moldy. The Xylocaine is also a very stable compound. 
While other local anesthetics can scarcely withstand the heating that is neces- 
sary for the sterilization of solutions thereof, Xylocaine solutions may be boiled 
for several hours, even in acid or alkaline solutions, without disintegrating.® 
The Xylocaine ointment may thus be said to keep indefinitely. The only point 
which must be borne in mind in this connection is that the Carbowaxes are 
somewhat hygroscopic, so that the tin or jar in which the ointment is kept 
should be well closed. 

The powerful anesthetizing effect, the soothing consistency of the oint- 
ment, the ease with which it can be washed off, and the circumstance that the 
ointment does not dry up have especially proved to be valuable properties. 
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Composition.— 

, Xylocaine Ointment, 5 Per cent 
Diethylaminoacet-2.6-xylidide 5 Gm. 
Propylenglycol 25 Gm. 
Polyethylenglycol ad 100 Gm. 


Availability —At the time of the present writing, the ointment was not 
available at large to the medical and dental professions. However, by the time 
of publication it should be available. 

Clinical Experience.—The clinical experience with the ointment has been 
very good. At the Landskrona Hospital, Sweden, it has been tried out for over 
a year on practically all the cases in which an analgesic ointment might be of 
value, and has in this connection proved itself definitely superior to other simi- 
lar ointments with which it has been compared. 

As far as my personal experiences are concerned, Table I will present the 
statistical data in regard to applications in dentistry. 


CLINICAL DATA OF XYLOCAINE OINTMENT IN REGARD TO DENTISTRY 


TABLE I. 
(Personal Experience) 








Je ¢ > 2@ Q5 

Operative dentistry* “ine ssn — = 
Pre-injections Adults 616 
, : Childrent 1 
Palatal pre-injections 929 
6 


Palatal applications 
(Not pre-injections ) 





Extractions Deciduous teeth 2 
Lance gum-flap 2 
Lance abscess 3 
Excise hypertrophied tissue 1 
Sealing teeth 25 
Post-prosthetic treatmentt 11 

Total 753 








*The term operative dentistry implies that the bur is dipped into the ointment and carried 
ynto the tooth for cavity preparation. 

+A pulpotomy on a lower left second deciduous molar on a 6-year-old girl. The pulp- 
organ had apparently good blood supply and was seemingly negative for any clinical symptoms 
of an arterial or venous hyperemia. An injection of Xylocaine 2 per cent, 1.8 cc. with 
epinephrine 1:50,000 was employed. Xylocaine ointment was used cn the bur for extirpation 
ff the coronal portion of the pulp-organ. Other than the usual subjective symptoms of a 
-year-old girl, the procedure was uneventful. 

tBy post-prosthetic treatment is meant that Xylocaine ointment will be made available 
only to physicians and dentists and not to the general public, but used under the direct 
upervision of the physicians and dentists in the form of collapsible metal tubes. 


Observation and Comments.—The potentialities of Xylocaine ointment as 
topical anesthetic as pertaining to dentistry are very great. I have listed in 

Table I some uses pursued in clinical investigations. 

In the investigations, certain observations were noted : 

1. In order to obtain maximal and optimal topical anesthesia effect, the 
intment requires approximately five minutes to reach the desired anesthesia 
time. The operator might be inclined to “rush the ointment.” 

2. In operative dentistry it must be borne in mind that Xylocaine oint- 
nent is topical in effect and not a substitute or a panacea for the effectiveness 
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of the injections of Xylocaine. I have noticed pain in cavity preparation, but 
children are more easily managed for proper procedure in the field of pedo- 
dontia. 

3. To obtain ideal surface anesthesia, it is better to dry the tissues and 
rub or massage the ointment to the applied surface. 

4. In conjunction with injections, Xylocaine ointment on the bur aids in 
operative dentistry for hypersensitive dentine. 

5. An aid to the periodontist for deep-seated scaling of the teeth for the 
hypersensitive patient. 

6. A definite aid for pre-injections to the apprehensive patient. 

7. I have not had the occasion for testing, but the possibility exists as an 
aid to the gagging patient in impression taking and the placing of radiographic 
films. 

8. Since Carbowaxes are somewhat hygroscopic, the tin or jar should be 
kept tightly closed. 

9. I have noticed in the clinical investigation of Xylocaine ointment no 
evidence of toxicity either systemic or local. 

The subject of topical anesthesia was rather evasive in my first article.° 
Xylocaine ointment had not been perfected at the time of publication; conse- 
quently Xylocaine was available only in liquid form as used in injections, and 
topical anesthesia of the liquid form on the mucous membranes of the oral 
cavity was not marked. However, Hingson’ has used Xylocaine liquid in 


approximately 100 cases for topical effect on the abdominal peritoneum with 
great success in cases where commonly employed anesthesias were light or not 


satisfactory. 


II. Current Research Regarding Toxicity of Xylocaine 


To the great credit of the medical and dental professions for their natural 
caution to the advent of the newer drugs belongs the old Latin idiom caveat 
actor (let the doer beware). 

Herein is presented a summation of certain bibliographic findings in re- 
gard to the toxicity of Xylocaine. 

The toxicity of Xylocaine for animals has been investigated by Goldberg.” 
The absolute toxicity was found to be somewhat higher than that of procaine, 
but considerably lower than that of tetracaine and cocaine. (The relative 
toxicity—in the calculation of which attention is paid to the anesthetic effeet— 
is, however, lower than that of procaine.) It has not been possible to deter- 
mine the absolute toxicity either for Xylocaine in the case of the human sub- 
ject, owing to the lack of cases of poisoning ; but according to Goldberg it prob- 
ably corresponds, for Xylocaine to the amount caleulated by Gordh and 
Liljestrand’® for procaine: 1.5 to 4 Gm. when administered subcutaneously. 
The absence of locally irritating effect of Xylocaine appears from Goldberg’s 
investigations, which showed that concentrations of up to 8 per cent did not 
have an irritating effect when applied to the eyes of rabbits, whose cornea is 
very sensitive to different irritants. Further investigations revealed that on 
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mice, the specific toxicity of Xylocaine was somewhat greater than that pro- 
dueed by: equal concentrations of procaine. However, Goldberg goes on to 
state that measurements of the lethal dose of any drug are not a fair indi- 
cation of the toxicity of that drug. He states that when all factors are taken 
into consideration, the toxicity picture changes markedly. Goldberg has 
suggested a “security coefficient.” For this purpose, and in this connection, 
he states that when all factors are taken into consideration, the “security co- 
efficient” of Xylocaine is two to four times greater than that of procaine. His 
observation relative to the “security coefficient” seems to be well substantiated 
by the extremely rare instances of undesirable side reactions experienced 
during the clinical use of Xylocaine. 

Kochmann (1940)* has tried to evaluate anesthesia drugs by means of a 
quotient (Q), this being the ratio between lethal dose (lL) and anesthesia thres- 
hold concentration (C): 


i.e ow 
oNe ~ 


A high value of Q means a high anesthesia value. This quotient in certain 
cases gives an erroneous picture of the relation. 

A “safety” coefficient can, however, be calculated from the amount of 
anesthesia given (volume and concentration), the lethal dose at the concentra- 
tion used, the duration of effect, intensity of anesthesia, and extent of the 
anesthetized area. The implications of this coefficient vary. It can be shown 


that a “safety” coefficient which is twice as high for one compound as another 
may in certain instances imply a decrease in risk of complications from 1 :3000, 
thus an inerease in safety of 250 times. For Xylocaine, the safety coefficient 
is 2-4 times higher than for procaine.* Gordh* has observed two eases of toxic 
reaction after deliberate overdose (1.35 and 3.0 Gm): 


Case 1.—A man aged 55 was to be operated on for a bronchial fistula under 
paravertebral block and infiltration anesthesia. 150 ¢c.c. of 2% (3 gm.) was ad- 
ministered. A state of stupor with clonic spasms of the face, extremities and 
muscles of respiration set in. Intravenous narcosis with 5 ¢.c. of 5% narkotal 
immediately relieved the convulsions. Intubation and administration of oxygen 
under pressure was immediately performed and the patient remained unconscious 
for about 15 minutes, The circulation does not seem to have been affected. 
After the lapse of 30 minutes the patient was quite conscious and recovered un- 
eventfully. The operation was done later under ether-oxygen anesthesia. 

Case 2.—Man aged 27. Thoracoplasty. 100 ¢.c. of 1% with 70 e.c. of 4% 
Xylocaine without adrenalin as in infiltration anesthetic. Shortly after the 
termination of the injection a state of stupor, with incipient convulsions set in. 
4 e.c. narkotal plus oxygen inhalation caused the immediate subsidence of the 
spasms. Intubation was not found necessary. The anesthesia was supplemented 
with narkotal and nitrous oxid. The patient’s condition was never alarming. 
The operation was performed without incident. 


These two cases show that the usual treatment is effective also in Xylocaine 


isoning due to overdosage* (Fig. 1). 
Hanson and Hingson’ present some interesting observations in regard to 
toxicity: In general, it is their opinion that Xylocaine produces a mild vaso- 
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constrictor action. Therefore, it seems to be the drug of choice as a conduction 
anesthetic agent in the hypotensive and debilitated patient. Probably it should 
not be used in hypertensive vascular disease, in eclampsia and pre-eclampsia. 
Most of their complications encountered in their study of Xylocaine have been 
minor, including nausea in an occasional case and hypotension even less fre- 
quently than seen with procaine and Metyeaine. 
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Hingson' further reports interesting observations. Recently he reports the 
salvage of 16 inadequate anesthesias with the substitution of Xyloecaine. He 
further states that the impression that Xylocaine itself is perfect is erroneous, 
since on two occasions he has had to rescue inadequate Xylocaine with Mety- 


caine. 
He reports: that a small percentage of patients tolerate poorly or not at 
all one of the commonly used local anesthetics. He has found that should a 
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jatient be sensitive to procaine in this manner he ean frequently tolerate Mety- 
aine or Xylocaine without difficulty. The following case histories illustrate 
the point: 


Case 1.—Mrs. A. S. age 29, a doctor’s wife, was given a 2% procaine dental 
block without epinephrine. She promptly felt dizzy, nauseated, developed a 
tachyeardia, diaphoresis, and fainted in the upright position in the dental chair. 
After several minutes of breathing 100% oxygen, and stimulated by a small 
quantity of intravenous ephedrine she gained consciousness. Her dentist then 
used as a test dose one minim of 1% Xylocaine without reaction and subse- 
quently one hour later produced an effective block with 2 ¢.c. of 2% Xylocaine 
without upleasant symptoms. Three months later that same patient came under 
my care for a continuous caudal anesthetic for labor and delivery of her second 
child. A test dose of 2 ¢.c. of 1.5% procaine into the sacra] canal produced the 
same symptoms the patient had encountered with her dental anesthesia with the 
exception of the fact that in the lateral recumbent position she did not faint, 
but described her sensation as ‘‘that sinking feeling and drifting away.’’ Since 
her blood pressure and general condition were stabilized 30 minutes later, a few 
minims of Xylocaine 1% were injected into the sacral canal without unpleasant 
reaction. Slowly during the next 30 minutes a caudal block was established to 
the tenth thoracic segment with 25 ¢.c. of Xylocaine, which provided total relief 
of her labor pains. The anesthetic was continued for four hours which included 
a comfortable delivery with a total of 64 ¢.c. of 1% Xylocaine without further 
complication. 

Case 2.—Mrs. E. R., age 40, para 2, on six previous occasions had had pro- 
eaine dental anesthesia with and without epinephrine. On four of these occa- 
sions there were manifestations of allergic syncope. During her last visits to the 
dentist she had been given nitrous oxide anesthesia with imperfect results. On 
March 15, 1950 she was given a continuous caudal analgesia for active early labor 
pains, with a test dose of 1.5% metycaine. Immediately upon institution of this 
anesthesia she felt dizzy, nauseated, and a ‘‘drifting away sensation,’’ with 
little pain relief. Pontocaine 0.15% in a slow administration of a 20 ¢.c. dose 
accentuated her feeling of insecurity, provided little pain relief, and initiated 
a diaphoresis. A very cautious administration of 1% Xylocaine was begun with- 
out unpleasant symptoms and with prompt anesthesia extending to the umbilicus. 
This patient was kept perfectly comfortable from the third centimeter of cervi- 
eal dilatation to delivery of a vigorous baby with doses of 15 ¢.c. each of Xylo- 
caine during the next 3 hours. Further inquiry into her medical history revealed 
a serious sensitivity to sulfonamides associated with disorientation. Possibly 

the para-amino benoic acid radical was the offending agent. 

In connection with the. above Case 2, on adjuvant drug incompatibility, 
Hingson' has this to say: “Since the para-amino benzoic acid radical is com- 
ion to all the sulfonamides, it has been found, in vivo and in vitro, that an 
neompatibility arises when a local anesthetic containing a para-amino benzoic 
cid radieal is used in quantity in patients under sulfonamide therapy. -Since 
roeaine, monocaine and intraeaine are drugs of this type, they should defi- 
itely not be used under these circumstances. In like manner also the use of 
pinephrine should be omitted from anesthetic solutions used on patients with 
hyrotoxicosis, heart disease, or any form of existing hypersensitivity as de- 
ermined by history.” 

In regard to intravenous administration of Xylocaine, Hanson and Hing- 
m? note: Xylocaine has been used intravenously on 12 occasions, using 0.5 
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per cent concentrations (with an average of 160 ¢.c. by volume), successful in 
11 cases and partially successful in 1. In 6 of the cases Xylocaine was em- 
ployed intravenously in urologic, medical, and surgical cases with terminal 
malignant disease. The drug was used cautiously in this investigation and it 
was soon found that 80 drops per minute of 0.5 per cent concentration pro- 
duced effective pain relief in relatively short periods of time. The duration 
of pain relief in these cases varied from one to ten hours after the intravenous 
solution was stopped. Most of these patients had been on large doses of opiates 
prior to the institution of Xylocaine therapy. Gilbert’* reports on 30 intra- 
venous cases using a 1 per cent solution. The rate of administration varied 
from 30 drops per minute to 120 drops per minute. Some of the cases required 
up to seventy minutes. The only toxic effects noticed in patients who were 
overloaded as to the amount and the rate of absorption were nausea, vomiting, 
and muscle twitching. 

It would seem that the blood level of Xylocaine concentration in eases 
presented for intravenous administration would indicate that the “security 
coefficient” of the drug, if properly and cautiously used, would be well within 
normal physiologic limits. 

Hanson and Hingson? feel that in all fairness it should be pointed out that 
in numerous instances which in their report are tabulated as partially success- 
ful, they ascribe this conclusion to their cautious approach in determining the 
properties of a new drug. Especially in their early experience, if Xylocaine 
did not provide immediate and prompt relief it was abandoned and one of the 
proved and time-tested drugs employed. They feel that this attitude and 
approach has been justified in their investigation of the drug. It was also 
gratifying to report that in more than twelve months of their experience with 
Xylocaine no neuropathies have been discovered. 

I have employed Xylocaine as a dental injection continuously since 1948, 
in approximately 4,000 cases, with no untoward effects. 

The risk of Xylocaine giving rise to allergic reactions seems to be very 
slight. In spite of the extensive use of Xylocaine by dentists, who had found 
hypersensitivity from procaine was relatively common, no reports of such 
reactions have been noted. This difference is probably due to different chemi- 
eal properties, for in several cases it has been possible to show certain char- 
acteristic resemblances in the chemical configuration in compounds having a 
sensitizing effect,’* *° and the differences in the chemical structure of the pro- 
caine and the Xylocaine are thus conceivably the cause of the difference in re- 
spect to the allergic reactions. 

In conclusion I refer to New and Nonofficial Remedies for excerpts": 

Injection of lidocaine hydrochloride [Xylocaine], a potent local anesthetic 
agent, produces more prompt, intense and extensive anesthesia than an equal con- 
centration of procaine hydrochloride. . . . Systemic side reactions and local irri- 

tant effects are rare.... 


Lidocaine hydrochloride [Xylocaine] provides adequate anesthesia . 
and with less fall in blood pressure than occurs with the better known agents, ... 
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The maximum dose is the same as for procaine hydrochloride, i.e., 0.5 Gm. 
in 24.hours. When employed without epinephrine-as in patients who are hyper- 
sensitive to that substance, the maximum dose should be avoided and dosage 
reduced as much as possible. 

Solutions of half the strength of those used in procaine anesthesia should 
provide equivalent anesthetic potency. 


Summary 
1. A brief history of the development of local anesthetics is shown. 
2. A new potent and nontoxic anesthetic agent, Xylocaine ointment, for 
lentistry for the purpose of topical anesthesia is presented : 
A. The proper niche for Xylocaine ointment should show promise for 


1. Pre-injections 

2. Pedodontia 

3. Periodontia 

Other potentialities for use in the dental armamentarium 
of anesthesia. 


- + " 


> 


3. Bibliographic summation for the current research in the field of toxicity 
for Xylocaine is given. 
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Oral Pathology 


CHERUBISM—A FAMILIAL FIBROUS DYSPLASIA OF THE JAWS* 


W. A. Jones, M.D., F.R.C.P.(C), F.F.R., F.A.C.R.,** Kineston, ONTARIO, 
CANADA, AND JOHN GerrIz, B.A., D.D.S., M.D., C.M., D.L.0.,*** anp 
JosEPH PritcHaRD, M.D.,**** MonTREAL, QUEBEC, CANADA 


ONE dystrophies paint queer and irregular pictures throughout the skeleton 

and have been reported in most bones. A familial character is not often 
apparent. Involvement of both the superior and inferior maxillae in several 
members of the same family is most unusual and merits a detailed record. 

Three members—two boys and a girl—of a Jewish family of Russian ex- 
traction have been under observation since 1931 for a strange deformity of 
both jaws. Detailed clinical and radiographic studies have been made from 
an early age, and the condition was reported provisionally as a familial, mul- 
tilocular cystic disease of the jaws, probably of odontogenic origin (Jones, 
1933, 1938). Seeking relief from their grotesque deformity, the children were 
operated upon by one of us (J. G.) in 1943-4. Pathological examination dis- 
closed the true nature of the condition and after a four-year period of observa- 
tion the material is ready for a full review. 

In their early years the children showed a marked fullness of the cheeks 
and jaws; a slight upward turning of the eyes revealed a white line of sclera 
beneath the iris (Figs. 1 and 2). There was also noticeable swelling of the 
submandibular regions. To describe the exaggerated chubbiness of their fea- 
tures, Jones in 1933 coined the term “cherubism.” The children were active 
and intelligent with normal interests and social curiosity. 

30th jaws were felt as hard masses bulging outwards to form a bilateral, 
painless swelling of the face. The deciduous teeth were irregularly placed and 
many were missing. The alveolar ridges, which were very wide, in the upper 
jaw gave rise to a narrow V-shaped palate. The submandibular lymph nodes 
were enlarged; histological examination of one of them showed thickening of 
the capsule and fibrosis of the gland. Whether these changes represented a 
subacute inflammatory response secondary to the mechanical irritation of the 
expanding cysts or whether they formed a part of the dysplasia was uncertain. 
However, the swelling of the glands regressed and was not demonstrable dur- 
ing adolescence. Radiographic examination of the other bones showed no 
abnormality. Examination of the blood in the early active phase of the disease 
showed no marked changes. The red and white cell counts, haemoglobin and 

*Reprinted (by permission) from the Journal of Bone and Joint Surgery (British Num- 
ber), August, 1950. 

Paper read by John Gerrie before the American Society of Maxillo-Facial Surgeons, 
Minneapolis, October, 1948. 

**Professor of Radiology, Queen’s University, and Radiologist-in-Chief, Kingston General 
Hospital. 

*** Associate Professor of Oral Surgery, McGill University; Associate Surgeon, Montreal 
General and St. Mary’s Hospitals; Director of Plastic Surgery, Queen Mary Veterans’ Hospital. 


**** Associate Professor of Pathology, McGill University, and Pathologist-in-Chief, Mon- 
treal General Hospital. 
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lood urea were normal and the Wassermann tests were negative. In the case 
of the girl the calcium and phosphorus were within normal limits, but in the 
oldest boy there was an inconstant increase, the highest readings being 11 milli- 


Fig. 1.—The three oldest children in 1931. Left to right: A. X., aged six; B. X., aged 
five and C. X., aged four years. Note the full rounded cheeks, the upeast eyes and the cervical 
adenopathy, especially in the two younger children. 


Fig. 2.—All five children in 1937. Left to right—top: C. X., aged ten years; A. X., aged 


velve years; below: B. X., aged eleven years; G. X., aged eighteen months; F. X., aged 
ven years. In the three older children the cervical adenopathy has regressed but the facial 


formity seems to be increasing still. 


erammes calcium per 100 cubie centimetres with 7.6 milligrammes phosphorus, 
1d 12.4 milligrammes calcium with 8.68 milligrammes phosphorus. Again in 
the ease of the eldest boy, blood-protein estimation showed normal values for 
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plasma volume, total plasma protein, fibrin, globulin, albumin, and albumin- 
globulin ratio at one examination; at another time the total plasma protein was 
inereased to 11:6 (normal 6.0-8.0) and albumin to 9.4 (normal 4.0-5.8). It is 
doubtful whether any diagnostic significance can be attached to these variations. 

3y the time the three oldest children had reached the ages of fifteen, six- 
teen and seventeen years respectively, the cherubic appearance had developed 
to the point of being grotesque, and was worrying both to the children and the 
parents. The eldest boy showed least deformity, and it was felt that there had 
been some regression in his case (Figs. 3 and 4). 

Findings at Operation Operation was undertaken on the girl when she 
was sixteen years of age. Intra-oral operation upon the more involved side 
of the jaw was decided upon with a view to improving her appearance and de- 
termining the exact nature of the condition. The incision was made from the 
lower labial fraenum, along the crest of the alveolar process to the anterior 
border of the ascending ramus of the mandible. The flap was laid back and 
dissection continued down to the involved tissue. There was no periosteum 
as such over the tumour bosses, but fatty fibrous masses with no capsule were 
encountered, escaping from the bone and mingling with the tissue of the cheek. 
Dissection was carried out around these masses with scalpel and scissors, and 
the whole side of the mandible was exposed. The bone was sclerotic and thick 
and not of the egg-shell character expected. There was no demarcation into 
cystic areas. The fatty fibrous tissue seemed to blend into tougher tissue and 
hard bone, without demarcation. Much of the abnormal tissue was removed 
in such a way as to clear the outer aspect of the mandible down to bone but 
to leave the thick lingual and inferior parts bulging into the floor of the mouth. 
Some of the tissue was teased out of the ramus with curettes. In no way was 
the operation a complete removal of all the involved tissue, nor was the upper 
jaw operated on. The cheek flap was collapsed against the bone, a drain in- 
serted and black silk sutures placed. The other side of the mandible was 
operated upon fifteen days later. 

The cosmetic result was so gratifying to both patient and parents that one- 
stage operations were subsequently performed on the two boys. A year later, 
removal of one of the inferior bony bosses from the girl’s mandible was carried 
out by the same route. A break in the skin left a submandibular sear and some 
flattening which was later corrected by a cartilage insert. 

Progress.—The three patients have been examined clinically and radio- 
graphically four years after operation. There has been no evidence of recur- 
rence of the swellings. The general appearance of each patient was almost 
normal and we considered that the condition was inactive and probably re- 
gressing (Figs. 29 and 30). The youngest patient, C. Y., was killed in 1948 in 
a motor accident. 

Histology.—The tissue removed at the first operation showed a cellular 
structure with multinucleated giant cells of the osteoclastic type (Figs. 31 and 
32). Throughout the section there were fairly numerous and well-formed 
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Fig. 3. Fig. 4. 





Fig. 5. Fig. 6. 


Figs. 3, 4, 5, and 6.—The oldest son, A. X. Figs. 3 and 4 were taken in April 1944 before 
Figs. 5 and 6, in October of the same year after operation. Of the three oldest 


operation ; 
children, 
case. 


A. 


xX. 


showed the least deformity, and there may have been some regression in his 
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capillary blood vessels lined with large endothelial éells. Several small haemor- 
rhages and scattered deposits of granular’ haemosiderin were observed but no 
xanthoma cells. The stroma varied in different parts. Generally it was of a 
spindle cell fibroblastic type with a variable amount of collagenous stroma. In 
some areas it was entirely so, and arranged in intertwining bundles with a 
moderate blood supply. In other places a similar stroma contained large num- 
bers of giant cells, while in still other places the tissue was composed largely 
of giant cells with little stroma, dilated eapillary-like blood spaces lined with 
endothelium and considerable haemorrhage in the tissues. The giant cells con- 
tained from two to fifty nuclei. Where cortical bone was included in the sec- 
tions it showed a variable degree of lacunar absorption and replacement by 
connective tissue blending into the periosteum. The medulla and most of the 
cortex was in some areas largely replaced by this dysplastic bone tissue. 

In many places the tissue resembled giant-cell tumour of bone, but the 
stroma was more generally of the spindle-cell variety and showed more eol- 
lagenous intercellular deposits; in certain parts it was entirely fibrous, with no 
giant cells. It was considered that the process was a fibrous dysplasia of bone 
with a partial shift to the osteolytic phase of bone metamorphosis with numer- 
ous giant cells and increased vascularity. 


Family History.—All the living members of the family were examined in 
October, 1947. Brief case histories follow. 


D, X.—the father, aged forty-six years. College education, actively engaged in busi- 
ness, Jewish parents had migrated to Canada from Russia. Knew of no familial deformity. 
A well-developed male of medium stature with no apparent abnormalities. Teeth and jaws 
normally developed. 


EF. X.—the mother, aged forty-two years. Hebrew parents had migrated to Canada from 
Russia. Knew of no familial deformity. A well-developed woman of medium stature with no 
apparent abnormalities, Teeth developed normally until the onset of caries early in married 
life; now wears full dentures. Normal maxillae. 


A, X.—the oldest child, a son, aged twenty-two years (Figs. 3 to 10). Born in July, 
1925. Puberty at seventeen years. Teeth were poorly developed and irregular, and all had 
been extracted by nineteen years (full dentures now worn). A heavy well-developed young 
man with many freckles and moles on the face, arms and back. Apparently normal at 
birth. Deciduous teeth were present at one and a half years. He had some thymic attacks 
early in the second year of life. A radiograph failed to show any definite enlargement of 
the thymus but the symptoms cleared up under X-ray therapy. At that time the mandible 
appeared normal radiographically. About the end of his second year the cheeks and jaws 
began to enlarge and the submandibular lymphatic glands became swollen. The swelling 
became more noticeable during the next two years but did not later increase. When he 
was twelve years old the lymphatic glands were barely palpable. There were ten teeth 
placed irregularly in the upper jaw, and five in the lower jaw. Several partly developed 
teeth had been shed. Although it appeared clinically that some improvement had occurred, 
radiographic examination showed that in fact the lesion had progressed. 

Operation was performed in one stage when he was eighteen years old. Dissection 
and block removal of the involved tissues were performed down the side and around the 
lower border of the mandible. The result was gratifying, and there has been no clinical or 
radiographic evidence of recurrence after four years. 
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Fig. 9. Fig. 10. 
Figs. 7, and 10.—Serial radiographs of A. X. Fig. 7 was taken in 1931 at six years 
and Fie’ 8 in 8 387 at twelve years; Figs. 9 and 10, taken three years after operation, show 


no evidence of recurrence. 
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Fig. 11. Fig. 12. 





————— 





Fig. 13. Fig. 14. é 


Figs. 11, 12, 13, and 14.—The only daughter, B. X. Figs. 11 and 12 were taken in June 
1943, before operation when there was no evidence of any regression. Figs. 13 and 14 were 
taken in April 1944 after operation. 
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Fig. 17. Fig. 18. 


Figs. 15, 16, 17, and 18.—-Serial radiographs of B. X. Fig. 15 was taken in 1931 at five 
years, and Fig. 16 in 1937 at eleven years; Fig. 17 was taken in 1942 before operation, at 
sixteen years, and Fig. 18 five years after operation. 
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Fig. 19. Fig. 20. 





Fig. 21. Fig. 22. 


Figs. 19, 20, 21, and 22.—The second son, C. X. Figs. 19 and 20 were taken before 
operation in September 1943, when he was sixteen; Figs. 21 and 22, in April 1944, after 
operation. C. X. showed the greatest deformity, in which there was no evidence of spontaneous 
regression. 
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Fig. 24. 





Fig. 25. Fig. 26. 

Figs. 23, 24, 25, and 26.—Serial radiographs of C. X. Fig. 23 

four years and Fig. 24 in 1943 before operation, 
taken in 1947 after operation. 


a. was taken in 1931 at 
at sixteen years; Figs. 25 and 26 were 
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B, X.—the second child, a daughter, aged twenty-one years (Figs. 11 to 18). Born in 
August, 1926. The most severely affected of the three oldest children and very conscious 
of her deformity. Puberty was late and menstruation began at fifteen years. 





Fig. 27. Fig. 28. 





Fig. 27.—A radiograph of the left mandible of the patient F. X., taken in 1947 when he 
was sixteen years of age. A roughened area can be seen in the lower molar regions; this 
appearance, which was also seen in the right mandible, may indicate a minimal involvement 
by the same process. 

Fig. 28.—A radiograph of the right mandible of the patient G. X., taken in 1947 when 
he was eleven years of age. Minimal cystic involvement of the lower molar area can be 
seen, and this was bilateral. Similar appearances had been noted in 1938 at the age of seven 


years. 





Fig. 29.—The three oldest children in 1947, three years after operation. Left to right: 
Cc. X., aged twenty; B. X., aged twenty-one; and A. X., aged twenty-two. The maxillary 
regions are still full, but the cherubic appearance is gone. 


Apparently normal at birth. She cut her first tooth at eleven months, but the lower 
jaw never had a full complement of deciduous teeth. At five years she had eight deciduous 
and two permanent teeth. Her cheeks and lower jaw began to enlarge about the beginning 
of her third year. During the fifth year she showed a rather marked secondary anaemia 
and felt poorly and listless. At this time the submandibular lymphatic glands increased in 


size. There was no rise in temperature and there were no changes in the white blood cells, 
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Radiographic examination showed cystic changes in the mandible, the cysts being larger 
and the walls’more finely marked than in the case of her elder brother. After administra- 
tion of iodine and iron the general health improved and the lymph glands receded to one- 
half their former size. At the age of eleven years the lower jaw was larger, but the lym- 
phatic glands were quite small. Radiographs showed that the cyst-like areas were less 
noticeable and that normal bone was increasing. As with her elder brother, the swelling of 
the upper jaw was less noticeable than formerly. There were seven upper teeth and four 
lower teeth, all irregularly placed. She had developed, on one or two occasions, an epuloid 
tumour along the gum margin of the lower jaw. Microscopic examination of one of these 
tumours showed granulation tissue infiltrated with inflammatory cells, many of which were 
polymorphs. At the age of sixteen years the clinical appearance was grotesque and radio- 
graphs showed massive involvement of bone (Fig. 17). No glands were palpable in the 
neck. The operation on this patient has already been described. The result is completely 


satisfactory and she is now employed as a secretary. 
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Fig. 30.—All five children in 1947. G. X. (lower centre) has a minimal cystic involve- 
ment of the molar areas; F. X. (lower right) has only a roughening of the molar alveolar 


process. 


C. X.—the third child, a son, aged nineteen years (Figs. 19 to 26). Born in Decem- 
ber, 1927. Puberty at age of twelve. Normal intelligence and average stature. Normal 
at birth. He cut his first teeth at six months and had all his temporary teeth; at the age 
of four years he still had seventeen baby teeth. About the end of the second year his 
cheeks and lower jaw began to enlarge. At the age of four the lymphatic glands in the 
submandibular regions became much enlarged and did not begin to recede until about three 
later. Radiographs showed changes in the mandible similar to those of his elder 
brother (Fig. 23). Six years later there was noticeable progression of the condition, the 
cystic areas being larger and the jaw much more massive. The lymphatic glands were pal- 
pable as hard, firm nodules about the size of peas. At the age of sixteen years he showed 
the same unusual massive involvement as did his sister (Fig. 24). Otherwise he was normal, 
and no glands were palpable in his neck. Operation was undertaken in one stage. The 
cysts were slightly less extensive than those of his sister’s case, but differed in no other 
way. The result was very satisfactory and no further revision has been indicated. 


years 











304 W. A. JONES, JOHN GERRIE, AND JOSEPH PRITCHARD 


F, X.—the fourth child, a son, aged sixteen years. Born in February, 1931. A nor- 
Puberty at fourteen. Clear skin and no freckles. He has had carious 


mally developed boy. 
The jaws are 


teeth and has lost several, but they were otherwise normally developed. 
normal clinically but a roughness of the alveolar border in the lower retromolar area was 


seen in the radiographs and may signify a minimal involvement by the same familial 


condition. 





Fig. 32. 


Fig. 31. 


Fig. 31.—Photomicrograph taken from a typical fibrous area in the medulla, showing the 
intertwining bundles of fibrous tissue (x80). 

Fig. 32.—Photomicrograph taken from a typical area at the periphery of a specimen, 
showing in the lower half the medullary part which consists of fibrous tissue with numerous 
multinucleated giant cells. Note the absence of giant cells in the subcortical fibrous zone. 
Across the centre the remains of the cortex undergoing lacunar absorption and replacement 
by fibrous tissue can be seen. In places it has been entirely absorbed and replaced by fibrous 
tissue which is continuous with that of the subcortex and with the overlying periosteum, 
which also shows marked cellular proliferation and fibrosis in its deeper layer (100). 


G. X.—the fifth child, a son, aged eleven years. Born in October, 1936. At eighteen 
months, radiographs showed early evidence of the disorder. There was a bilocular cyst-like 
area behind the last molar tooth on the left side; on clinical examination, a suspicious bulge 
was palpable at this point. The other side of the jaw was normal. 

The child now presents a normal appearance. Palpation of the jaws reveals a tendency 
to fullness of the mandible in both molar regions and angles. There is slight enlargement 
of the lymph glands. Radiographs show evidence of the same familial condition on both 
sides of the mandible, more marked on the left side. Has had most of his molar teeth 
extracted for irregularity. 


Discussion 
On reviewing this interesting familial condition, there is some irreconcil- 
able difference of opinion among the authors. Gerrie considers, with Pritchard, 
that it is probably a bone dysplasia, to which the aberrant dental condition is 
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incidental. Jones, on the other hand, feels that a lesion which is found only in 
the teeth-bearing areas and which is not present in any other bone must have 
some relationship to the development and growth of the teeth. Thoma (1948), 
reviewing Jones’ work, doubted the dental origin of the anomaly and thought 
it was more likely to be one of the bone dysplasias. 

Multiple dental anomalies are uncommon. Beyrent (1938) reported mul- 
tiple dentigerous cysts in four members of one family. Ivy (1939) discussed 
multiple dentigerous cysts with special reference to their occurrence in siblings, 
and reviewed several examples from the literature. Dentigerous cysts are the 
most common multiple anomalies occurring in the jaws but they are easily 
demonstrable radiographically as dental anomalies and their pathological fea- 
tures are well defined. Cystic adamantinoma may present similar radiographic 
appearances but the clinical course and the pathological characteristics of 
adamantinoma are entirely different. 

Jones (1938) noted that in the cases under discussion many of the cystic 
areas contained teeth which had erupted, usually in an irregular manner, and 
that most of them had been shed. Several cysts which did not contain teeth 
extended well up the rami of the lower jaws. He assumed that those cysts 
which contained no teeth represented an abortive attempt at multiple forma- 
tion of teeth in which the anlage of the accessory teeth had failed to evolve 
complete organs; the tooth buds degenerated and cysts were produced. 

The only known authentic case of a similar type seems to be a patient of 
Dr. P. J. Thomas of Savannah, Georgia, reported in some detail by Jones 
(1938). The patient was a boy aged eleven years. The radiographs were very 
similar to those of our cases; the cherubie appearance and the lymphoid hyper- 
plasia were absent, however, and the condition regressed with age. Dr. Thomas 
was able to trace the disorder through an unbroken line of five generations to 
the great-great-grandmother of the patient. In our cases the genetic history 
was disappointingly negative. Jones (1938) noted the possibility that the mat- 
ing of these parents might be the original source of a new line of descendants 
with this peculiar condition. 

Summary 


1. A eondition of fibrous dysplasia of the jaws occurring in four brothers 
and a sister has been under observation since 1931. 

2. Three of the five patients have been operated upon for correction of 
grotesque deformity, with satisfactory results. 

3. The pathological nature of the disorder is discussed. 
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DENS IN DENTE 


Reports of Nine Cases 


WiLuiAmM G. SHAFER, D.D.S., M.S., AaNnp Maynarp K. IItnr, D.D.S., M.S., 
INDIANAPOLIS, IND. 


HE term ‘‘dens in dente’’ has been used for many years to describe those 

anomalies apparently originating from an invagination of the tooth sur- 
face during morphogenesis. The dental literature contains several excellent 
reviews of this condition and numerous papers deal with its development,'‘ 
so no further review of the literature or reeapitulation of the theories of forma- 
tion of these anomalies seems necessary. 

The sole purpose of this report is to attempt to illustrate the relatively 
wide range of complexity which may exist in these teeth and also to point 
out that this condition is not as rare as it once was thought. Most of the cases 
reported here were found during routine radiographic examination and gave 
no clinical symptoms. Several of the more severe forms, however, gave 
evidence of pulpal degeneration leading to extraction of the tooth, thus 
supplying material for histologic study. 

Case Reports 

Cases 1, 2, and 3.—These three cases (Fig. 1) are examples of relatively 
shallow invaginations in the area of the lingual pit of the maxillary lateral 
incisors. The invaginations, though mild, do extend into the pulp chamber. 
3ecause of the similarity in appearance of these mature structures to the 
early stages of the theoretical developmental pattern of the more complex 
types of ‘‘dens in dente,’’ it is felt that these cases do fall in the category of 
anomalies bearing this descriptive but unscientific name. 

The diagnosis of these three cases was made by radiographs alone. The 
teeth gave no evidence of pulp pathology, so they were left undisturbed. Since 
such deep ‘‘lingual pits’’ are susceptible to dental caries, they should be 
kept under observation. 

Case 4.—This case (Fig. 2) is identical to the first three cases except that 
it occurred bilaterally in the maxillary lateral incisors. These teeth also gave 
no indication of pulp pathosis. 

A similar case, though of unknown history, presented to the Indiana 
University School of Dentistry by a practicing dentist, showed this type 
of invagination affecting the two maxillary lateral incisors and one maxillary 
central incisor. The other central incisor was covered by a crown and could 
not be studied. 

Case 5.—A more severe form of invagination in the region of the lingual 
pit is shown radiographically in Fig. 3 and in ground section in Fig. 4. This 

From the Indiana University School of Dentistry, Department of Oral Histopathology. 
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ease represents a very definite developmental defect which is completely 
lined by enamel. The lingual enamel plate, though showing a depression in 
the area of the defect, appears nearly continuous. 

Case 6.—A still deeper invagination in a slightly misshaped tooth is shown 
radiographically in Fig. 5 and by ground section in Fig. 6. The invagination 
is partially lined by enamel. Caries is present in this area with secondary 
dentine formation in the underlying portion of the constricted pulp chamber. 

Case 7.—The radiograph of this case (Fig. 7) shows a nearly complete 
form of a ‘‘dens in dente.’’ The enamel lining is visible for some distance into 
the radicular portion. Unfortunately, the histologic section of this tooth is 
not available for study. 





Fig. 1. 





Fig. 2. 


Case 8.—This case is of interest because it was diagnosed before the tooth 
erupted (Fig. 8). The radiographie appearance of the erupted tooth is also 
seen, as well as the periapical involvement which necessitated its extraction. 
ig. 9 shows the appearance of this peg-shaped tooth in the mouth. The 
patient at this time was 12 years of age. 
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Case 9.*—-Because of the completeness of invagination and because this 
tooth could be studied radiographically and histologically in both ground and 
deealcified section, it is reported in some detail. 





Fig. 3. Fig. 4. 


An 18-year-old white housewife came to Indiana University School of 
Dentistry because of ‘‘ocecasional pain’’ in her jaws. Her last visit to a 
dentist was ten years previously. Intraoral examination revealed extensive 
destruction of both the maxillary and mandibular dentition by caries and 
a moderate degree of periodontoclasia. The maxillary and mandibular second 
premolars and third molars were absent. The deciduous second molar was 
present in the right maxillary arch. The right maxillary cuspid was noted 
to be abnormally shaped. 


: *The authors wish to thank Dr. Charles T. Frissell for obtaining the specimen described 
in this case. 
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Routine full-mouth x-rays revealed extensive dental caries with numerous 
periapical involvements. The second premolars and the third molars, with the 
exception of the right mandibular third molar which was impacted, appeared 
to be congenitally missing. 

The right maxillary cuspid appeared to be a ‘‘dens in dente’’ (Fig. 10). 
dens in dente’’ were removed. The 
\ anomalous tooth was fixed in 10 per cent formalin. 
; 


“é 


Kight teeth including the suspected 








Fig. 5. Fig. 6. 


Anteroposterior and lateral radiographs of the extracted specimen re- 
vealed that within the pulp chamber of the cuspid there was a nearly complete 
‘‘dens’’ which appeared to be attached only in two areas on the lingual sur- 
face. 

The crown of the tooth (Fig. 11) resembled a large central incisor rather 
than a euspid. The root of the tooth, although triangular in shape, was widest 
on its lingual surface rather than the usual labia] diameter. The dimensions 
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Fig. 8. 








Fig. 9. 
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Fig. 10. 
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of the tooth were slightly larger for the crown than Dr. G. V. Black’s averages 
for the maxillary cuspid as quoted by Wheeler,® but were generally within 
the extremes given in this survey. 

An extensive carious process had destroyed most of the lingual surface 
and had penetrated the pulp chamber. There was a soft tissue mass attached 
to the apex. 

Histologic examination of the ground section of the tooth (Fig. 12) re- 
vealed the coronal portion to be covered labially by a typical layer of enamel. 
The dentine on the labial side of the tooth was of normal appearance but in- 
volved by caries in the incisal region. The enamel and dentine on the lingual 
side of the tooth were absent due to the extensive caries present. A normal 


cementum layer could be demonstrated. 





Fig. 11. 


The anomalous structure of this tooth, the ‘‘invaginated portion,’’ re- 
sembled a small, misshaped, but nearly complete ‘‘tooth’’ lying in the pulp 
chamber and root canal of the cuspid. This structure was composed of den- 
tine, cementum, and a small bit of enamel. Cementum was distributed in a 
very thin layer on the labial and lingual surfaces. The ‘‘dens in dente”’ itself 
showed a rather deep invagination in the incisal edge which appeared to open 
into a space corresponding to the pulp chamber of the internal ‘‘tooth.’’ Por- 
tions of the edge of this invagination, particularly in its depth, showed a small 


amount of enamel present. 
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In general, the dentine of this structure appeared normal except for a 
‘‘eoronal’’ area which was composed of irregular, ‘‘sworled’’ dentine. This 
internal structure was free along its entire labial surface while the dentine and 
cementum of the adjoining surfaces lingually were fused in several areas. 

Histologie examination of decalcified sections (Fig. 12) of the opposite 
half of the tooth bore out the features mentioned but also showed the proximo- 
lingual surface of the internal strueture to be free along its entire length. 

The apical soft tissue lesion was composed of acute and chronic inflam- 
matory cells and blood vessels lying in a delicate connective tissue stroma. 
The mass showed a connective tissue capsule. The granulation tissue entered 
the root eanal both to the labial and lingual of the anomalous internal strue- 


ture. The remainder of the pulp space was empty except for oceasional debris. 


MES PRG to 





Fig. 12. 


Summary 
Nine eases of ‘‘dens in dente’’ are reported which vary in complexity 
from a moderate invagination in the region of the lingua] pit of maxillary 
incisors to an almost complete invagination reaching the apex of the tooth. 


The last ease is reported in detail with a histologic description. 
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Endodontics 


INTRACUTANEOUS TESTS USING FILTRATES PREPARED FROM 
PATHOLOGIC PULPS OF HUMAN TEETH, WITH SPECIAL 
REFERENCE TO RHEUMATOID ARTHRITIS 


Victor H. Dietz, D.D.S., Px.D., St. Louts, Mo. 


(Continued from the February issue, page 209.) 


Methods 


Evolution of Method.—It was incumbent upon me to undertake certain 
preliminary investigations which were of an exploratory nature. The findings 
of these preliminary procedures had to be understood before it could be de- 
termined which methods could best be used in this investigation. Every attempt 
was made to reduce certain complex aspects of the problem to simpler situations 
rather than to become immediately involved in the total complexity. This, I 
believe, is a wholesome approach, and is the very spirit and essence of the experi- 
mental method. The present method was not spontaneously conceived; it was 
assiduously evolved and fairly well perfected, by considerable preliminary 
animal experimentation, before it was carried out upon human beings. Although 
many of the early investigations and observations yielded important information, 
such findings will only be briefly incorporated into the discussion where they 
appear to serve a purpose. In this way, it is believed, the present procedure 
may be clearly and precisely stated without being encumbered by various tech- 
nical minutiae. 

Source of Pulp Material—Pulp material, from both normal and pulp- 
involved teeth, was obtained from patients presenting themselves for treatment 
at the School of Dentistry at the University of Michigan. The normal pulps 
were ordinarily obtained from those patients who were to have had normal teeth 
extracted antecedent to orthodontic, prosthetic, or operative procedures. Only 
those pulp-involved teeth were selected which, reasonably, did not show evidence 
of having been contaminated by the bacteria in the saliva. This restricted the 
choice of pulp-involved teeth to those which had succumbed to disease, primarily, 
as the result of the irritation of moderately deep caries or certain restorations. 
Also in this group are those pulps which have undergone pathologie change inci- 
dent to rampant erosion, traumatogeniec occlusion, exogenous trauma, and ex- 
cessively rapid orthodontic movement. Fig. 1 illustrates the type of pulp- 
involved tooth ordinarily chosen. However, the periapical lesion in this ease 
is quite extensive but the considerable improvement as seen in Fig. 2 attests 
to the importance of investigating the pathologie contents of a pulp canal that 
play an extremely important part in causing such a degree of destruction. 
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Fig. 1. Fig. 2. 


Fig. 1.—Radiograph showing the mandibular right central incisor of a patient (R. K.) 
with extensive periapical destruction originally due to exogenous trauma. A conservative 
method of treatment was employed because both adjacent teeth were vital. The left central 
incisor showed a silghtly reduced vitalometric response and in this tooth partial calcific 
obliteration of the pulp canal is evident. The right lateral incisor shows evidence of apical 
pachymenia although giving a normal vitalometric response. All three teeth within the area 
of pathologic involvement were hypermobile 

Fig. 2.—With only complete obturation of the root canal effected, and without any other 
surgical intervention, the degree of regeneration of the alveolar bone is quite marked in this 
radiograph taken after a period of eighteen months. The lamina dura is partially reconstituted 
and there is evidence of a faint trabecular pattern throughout the residual demineralized area. 





Fig. 3.—Photograph showing the maxillary left central incisor isolated by means of the 
rubber dam. Only the smallest holes practicable are used. The two adjacent teeth are 
included only if their inclusion facilitates the placement of the dam. In this instance the 
anterior saddle clamp was sufficiently retentive and the retracting premolar clamps were not 
employed. The rubber dam is brought out slightly over the nasal septum to divert the cur- 
rents of air, due to nasal respiration, from the field of operation. <A _ brisk jet of air is 
directed upon the teeth to effect complete surface dehydration before liberally flooding the 
teeth and the clamp with Tincture of Mercresin. Then in a centrifugal direction from the 
isolated teeth, the remainder of the field of operation (as delineated by the rubber dam frame) 
is also swabbed with the disinfectant. The operative approach is not begun for at least three 
minutes or until the disinfectant has dried upon the teeth and rubber dam. 
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Procedure for Obtaining Specimen From Pulp Canal.—<Anterior teeth are 
preferably employed in this investigation as they permit the use of long-handled 
(type B) files and reamers which constitute a greater assurance of aseptie tech- 
nique when removing the specimen from these instruments. After having made 
a radiographie and clinical diagnosis, the pulp-involved tooth is isolated by the 
use of a rubber dam (Fig. 3). The tooth and the entire operative field are 
liberally swabbed with tincture of Mereresin. This is allowed to dry before 
the conventional operative approach, by the use of sterile burs, is made. Un- 
like many investigations in the past, this procedure enables one to carry out 
a strictly aseptic technique, and to obtain the specimen from a tooth remaining 
in situ. <A size one to three reamer is ordinarily the first instrument employed 
irrespective of the nature of canal contents. The radiograph will afford suffi- 
cient information as to the size that may be most efficiently, and should be 





Fig. 4.—Radiograph of maxillary left central incisor of patient shown in Fig. 3. The 
patient, aged 24, sustained exogenous trauma at 17 years of age. Two weeks prior to open- 
ing into the tooth, it was painful to heat only. At the time of operation it was found to be 
completely nonvital, and to be slightly discolored; otherwise it was asymptomatic. Upon 
extirpation, the pulp appeared grossly normal although somewhat ischemic. No detectable 
putrescent odor was evolved from the pulp. The apical resorption of the anterior teeth is due 
to concurrent orthodontic intervention. 


initially, employed. In the event that the pulp should be normal or possess 
fairly good structural integrity, a reamer may be ‘‘spiraled’’ through it. The 
reamer should be just large enough to bind at the apical constriction to assure 
cutting off the pulp at this point and to avoid the propulsion of the instrument 
beyond the confines of the pulp canal (Fig. 4). This is especially important 
to observe with pulps of this character as the use of a local anesthetic is fre- 
quently required for their extirpation. It is desirable therefore to remove as 
much of the pulp as possible in a single deft insertion and ‘‘twist’’ of the in- 
strument. Should hemorrhage be provoked from the apical foramen, and this 
blood obtained, there is some evidence that perhaps the vasoconstrictor (epi- 
nephrine) within the procaine may appear therein, Such a specimen may be 
unsuitable to use in the subsequent skin tests as a trace of epinephrine may 
produce a mildly blanched reaction and slightly mask the true reactions of the 
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specimen. This was demonstrable in a few instances by ‘‘split sample’’ analysis, 
e.g., postextirpation blood, in an adequate quantity, was used as a specimen. 
Merely using ordinary precaution this effect should never occur. 

In the nonvascular degenerated pulps, or those pulp canals filled with 
liquefied, purulent, or seropurulent matter, as much material as possible is 
ordinarily obtained. However, when extirpating as much material from these 
avascular pulps as possible, the first instrument showing the slightest tinge of 
fresh blood is not included in the specimen. If suppuration ensues from a 
canal, a large file or reamer is quickly inserted into the purulent material in 
the canal about two or three times and the amount adhering to the instrument 
is used as the specimen. This amount of specimen is usually quite adequate 
because of the high viscosity of the purulent matter. Taking more than this 
amount will not be representative of that substance which was present in the 
pulp canal but rather that purulent matter which was within the periapical re- 
gion. In the various conditions encountered, the foregoing criteria are most 
essential. In observing, primarily, these criteria, whatever additional material 
may be obtained by the use of files from the walls of the pulp canals is especially 
important to include (Fig. 4). In any event, as much material must be obtained 
from the apical third of the root as possible. The removal of an excessive 
amount of dentine should be avoided for reasons later to be explained. 


Essential Data Obtained Before and During Pulp Extirpation.—A limited 
general history of the patient is obtained. This includes all pertinent infor- 
mation relative to the patient’s past and present state of health that he is able 
to state reliably. The dental history includes a complete radiographic and 
clinical examination of all teeth. In the event that a pulp-involved tooth is 
dislosed, an inquiry into any past or present symptoms is made. The apparent 
etiology of the condition is recorded and the tooth is tested vitalometrically or by 
thermal tests as required. Percussion of the tooth and deep palpation of the 
overlying gingival tissues are performed. The mucosa is minutely examined for 
the evidence of a healed fistulous bleb, one about to rupture, or a frankly drain- 
ing sinus. The radiographic diagnosis is reduced to four simple categories to 
facilitate the analysis of the data, i.e., (1) normal periodontal membrane, (2) 
rarefying osteitis, (3) apical pachymenia (thickening of the periodontal mem- 
brane at the apex), and (4) cysts. Upon extirpation of the pulp, the following 
data are recorded: (1) the gross appearance of the pulp or the pulp canal 
contents, (2) whether or not the amount of specimen procured was scant or 
adequate, and (3) whether or not a putrescent odor was evolved. 


Preparation of Specimen Suspension.—The aseptic technique, as used by 
Sommer and Crowley,'' originally intended for obtaining cultures through the 
pulp canal, with the tooth in situ, is precisely followed up to the point of opera- 
tively exposing the coronal portion of the pulp. The pulp or pulp canal con- 
tents are then removed as previously indicated. After each insertion of a 
reamer or file into the pulp canal (or canals) the instrument is energetically 
shaken into a special micro-tube (Fig. 5), containing 0.5 ml. of sterile physi- 
ologie saline solution. The vaccine cap, which served as the base supporting 
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the micro-tube, is then aseptically placed over the mouth of the tube. Four 
micro-tubes and caps may be autoclaved in a sterilizing tray, then set in upright 
position in the tray, and each filled with the saline solution using a hypodermic 
syringe. In this way four specimens may be expeditiously obtained from a 





Fig. 5.—Showing the preparation of the suspension. The procedure, as shown, is carried 
out in a sterile assembly (vaccine cap, which serves as the base, and the micro-tube) within 
the folds of a sterile towel. Only 0.5 ml. of sterile physiologic saline solution is placed in the 
micro-tube which has a volume of approximately 0.7 ml. Immediately, upon completion of this 
procedure, the vaccine cap, which served as the base, is securely placed over the mouth of the 
micro-tube. This capping procedure may be readily performed with the aid of sterile forceps. 





Fig. 6.—The efficient extraction, from the pulp canal specimens, of the substances which 
are soluble in physiologic saline solution, is performed by vigorous mechanical agitation by 
the use of a dental amalgamator as shown. The arms of this standard device were slightly 
expanded and modified to accommodate the necessary length of the cap-tube assembly. The 
approximate 0.2 c.c. of air space in the micro-tube assures a very thorough mixture and 
extraction to be effected. The timer facilitates operating the device for periods of one or 
three minutes depending upon the nature of the pulp canal specimen. 


single patient or one or two each from different patients. Irrespective of the 
character of the pulp material, it is removed from a reamer more readily than a 
file when shaken within the saline solution in the micro-tube. Normal pulps, or 
those exhibiting fair structural integrity, should be crushed against the wall 
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of the micro-tube, thereby facilitating the extraction of as much soluble substance 
from the pulp material as possible. 


The Extraction of Substances Soluble in Physiologic Saline Solution.— 
This is performed by placing the eapped micro-tube within the capsule arms of 
a dental amalgamator (Fig. 6). If the physical character of the pulp canal 
specimen is readily lyophilie and adequate in amount, this apparatus need be 
operated for only a minute. If the nature of the pulp canal specimen is readily 
lyophilic but inadequate in amount, it should be operated for three minutes. 
Normal pulps and those showing fair structural integrity should also be 
mechanically agitated for a period of three minutes. Vascular pulp material 
will show a complete solution of hemoglobin with only white fibrous material 
remaining undissolved. The greater the color intensity of hemoglobin in the 
agitated suspension, the greater will be the amount of supernatant froth ob- 
served when holding the micro-tube vertically with the vaecine cap down. All 
agitated suspensions appear quite uniformly homogeneous with the exception 
of the insoluble fibrous material and unsuspendible dentinal debris. 





Fig. 7.—-A standard loop may be used to obtain an adequate inoculum from the suspen- 
sion in the micro-tube. The cap which sealed the tube may again be used to serve as a base 
for supporting the tube. Capping and uncapping requires the use of sterile forceps for its 
aseptic performance. At no time has it been found advisable or necessary, throughout the 
total procedure, to flame the micro-tube if all other precautions against contamination are 
strictly observed. 


Sequence of Laboratory Procedure for Each Specimen. 1. Bacteriologic 
Methods.—The first procedure undertaken in the laboratory is the making 
of a bacteriologic culture from the suspension (Fig. 7). A loopful of the 
suspension is removed from the micro-tube and is deeply inoculated into a single 
tube of culture medium.* In addition, a loopful of the suspension is routinely 
inoculated upon one-half of a blood agar plate. These are incubated for not 
less than a week during which time they are observed for growth. With the 

*Approximate composition: 

0.1 per cent agar 
0.2 per cent glucose 
5.0 per cent acidic fluid 


94.7 per cent fresh beef infusion broth 
Final pH approximately 7.0 
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advent of a positive culture in only the liquid medium, these bacteria are then 
subeultured upon blood agar plates as required. One culture is then incubated 
anaerobically, especially for the determination of anaerobic streptococci and 
actinomyces. Other standard procedures are incorporated into the routine 
determinative sequence as required. Ordinarily, the streptococci, and certain 
infrequently encountered bacteria, are carried out to a restricted point of classi- 
fication. All streptococci tentatively classified as to the alpha and gamma 
varieties were then subcultured on blood agar slants. After adequate growth, 
these organisms were suspended in about 1 ml. of physiologic saline solution 
and preserved by deep freezing. In this way they would be available for 
further identification if deemed advisable. 





Fig. 8.—Showing the routine method of making a suspension smear. The patient’s name 
or initials and the tooth number, from which the specimen was obtained, are marked on the 
slide. This scheme of designation is carried through on all the equipment used in conjunction 
with a single specimen. \ smear made after thoroughly shaking the micro-tube assembled 
by hand and another after mechanical agitation are much different. The latter is smooth 
and homogeneous; long chains of streptococci, if present, are noticeably fragmented. 


2. The Suspension Smear.—A routine smear is made from a loopful of 
the suspension (Fig. 8). This is allowed to dry naturally and is then fixed 
in the flame of the Bunsen burner. The suspension smear serves as an index 
as to whether or not nonviable bacteria are present in the event that the cul- 
tures are negative. The smear is Gram-stained and only a morphologic clue 
is given as to the possible presence of bacteria. 

3. The Determination of the pH of the Suspension.—This is carried out 
by the use of a special micro-beaker in conjunction with a Beckman pH meter."** 
This method enables a quite reliable pH determination to be made by the use 
of only 0.1 to 0.2 ml. of specimen (Fig. 9). 


4. The Preparation of the Specimen Filtrate——The amount of suspension 
remaining is reconstituted to its original volume of 0.5 ml. This suspension is 
then breech-loaded into a 5 ¢.c. Luer-Lok syringe having a micro-Seitz filter 
adapter attached. This sterile assembly is first placed within the mouth of a 
sterile 5 ee. bottle (Fig. 10). Exactly 0.5 ml. of sterile physiologic saline 


=~ 
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Fig. 9.—The use of the micro-beaker in conjunction with the Beckman pH meter (model 
G) for the determination of the pH of a small quantity of the specimen suspension. The 
asymmetry potential is now believed to be more accurately corrected by the conventional use 
of the standard 5 ml. beaker first. A pH 7.0 buffer solution is preferably used. In addition, 
the use of certain chemicals upon the micro-beaker, or permitting it to become dehydrated 
between use, will lead to inaccuracies in reading. When not in use, it is suggested that the 
micro-beaker be maintained in a fresh pH 7.0 buffer solution; also, that it merely be rinsed 
thoroughly with distilled water and dried with a soft cleansing tissue before use. This method 


vena 


assures an accuracy to within 0.05 of a pH unit. 





Fig. 10.—Filtration of the specimen suspension by the use of the micro-Seitz (Swinney) 
syringe. A well-fitting plunger in the Luer-Lok syringe is essential for its efficient function. The 
micro-Seitz syringes are preferably autoclaved just an hour or two before use. It may be 
observed that, during filtration, an air space is maintained between the surface of the sus- 
pension and the face of the plunger. In this way a maximum yield of filtrate may be ex- 
pected. Ordinarily, there is about a 20 per cent loss of volume incident to filtration with 
the resulting volume of filtrate being approximately 0.8 ml. Filtration should not be 
hastened, two to three minutes usually being required. When the last drop is about to be 
expelled from the syringe, it is allowed to fall upon the unstreaked half of the blood agar 
plate. This constitutes the sterility control for the filtrate. 
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solution is again added to the micro-tube, it is also once again capped, and thor- 
oughly shaken by hand. This volume is also added to the Luer syringe, thereby 
bringing the volume up to 1 ml. Filtration is then slowly effected. When fil- 
tration is complete, the syringe is removed, the neck of the filtrate is bottle 
flamed, and a long (00) sterile rubber stopper is placed therein. 





Fig. 11.—The technique of performing the intracutaneous injection. The surface to be 
injected is thoroughly swabbed with propanol-2 and is permitted to dry before making the 
injection. A standard tuberculin syringe with a % in., 27-gauge needle is used. The injection 
is made slowly and carefully with only a minimum of trauma. Multiple injections should be 
spaced not less than two inches apart. Note the long (00) rubber stopper used in the small 
filtrate bottle which greatly facilitates the aseptic withdrawal of the filtrate. 








Fig. 12.—A positive skin test (a), and a negative control (b). Any erythematous re- 
sponse on the part of the control must be discounted from the reaction of the filtrate. Nor- 
mally, the reading is made within fifteen to twenty minutes after injection or when any 
pseudoresponse on the part of the control has faded. Centripetal fading usually begins within 
a half hour after injection and there may be peripheral stipping as shown here. A rather 
prominent wheal is evident around the “pin-point” site of injection. 


Clinical Procedure: The Intracutaneous Test.—Using the filtrates prepared 
from the specimens obtained from the pulp canals of normal and pulp-involved 
teeth, at least 6 intracutaneous tests are performed with each specimen. A 
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normal physiologic saline solution, or normal pulp filtrate control, or both, are 
routinely employed. Because of the very substantial positive skin reactions 
obtained in some of the earlier cases, using 0.1 ml. of filtrate, this quantity was, 
for reasons of economy, reduced to 0.025 ml. All injections are made into a 
glabrous area on the volar surface of the forearm (Fig. 11). After a period of 
fifteen to twenty minutes the skin reaction is read. By this time any pseudo- 
reaction on the part of an equal quantity of a physiologic saline solution control 
has disappeared (Fig. 12). The criteria, as established in this investigation, 
for a skin reaction to be considered positive, are (1) the flare must be at least 
10 mm. greater in diameter than the control and (2) the intensity of erythema 
must be at least moderate. 


(This article will be continued in future issues of the Journal. References 
vill appear at the end of the article.) 





Erratum 


In the article by Dr. William Lefkowitz and Dr. Vincent I. Venti entitled ‘‘A Pre- 
liminary Clinical Report on Caries Control With a High Urea Ammoniated Dentifrice,’’ 
in the December, 1951, issue of the JOURNAL, on page 1577, under ‘‘ Results,’’ the third and 
fourth sentences should read as follows: 

This difference was consistent for all teeth, but the protection was most marked for 
the previously noncarious deciduous and noncarious permanent teeth. However, the attack 
rate in carious deciduous and carious permanent teeth was also reduced. 
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Studies in Clinical Oral Pathology 


Associate Editor 
LESTER R. CAHN 


A CASE OF PLUMMER-VINSON SYNDROME 


LESTER R. Cann, D.D.S., F.D.S.R.C.S.(ENG.), New York, N. Y. 


HIS is the case of Mrs. E., a 48-year-old housewife who presented herself 

with the complaint of a sore tongue and difficulty in swallowing. The con- 
dition of the tongue had existed for several years and she had consulted a 
number of physicians who had prescribed vitamins. The dysphagia was of 
recent origin. 

The patient was a slightly obese, middle-aged woman who looked de- 
cidedly ill. The one striking thing in her appearance was the lemon-tinged 
pallor of her complexion. There were a number of blemishes on her face and 
mild fissuring at the angles of the mouth. 

The tongue was irregularly fissured and because of the atrophy of the 
papillae, appeared smooth (Fig. 1). The papillary atrophy was most marked at 
the tip and sides. The soft palate was notably icteric. The oral hygiene was 
poor and a number of teeth were missing. Those present had undergone a great 
deal of repair, but her dentist said that all the teeth that were present were 
vital. 

Because of the smooth, painful tongue and the lemon-tinged pallor, a elin- 
ical impression of pernicious anemia was entertained. This, of course, had to 
be proved through a complete hematological examination. Accordingly she 
was referred to a hematologist for this examination. The findings at this time 


were: 
Hemoglobin 42 per cent (6.3 Gm.) 
R.B.C. 2,100,000 
W.B.C. 5,600 


Neutrophils, 57 per cent (N.F. 9 per cent) 
Lymphocytes, 37 per cent 

Monocytes, 6 per cent 

Reticulocytes, 0.6 per cent 


Differential count 


The platelet count was normal. 

The hematocrit was 28 per cent. 

There was some anisocytosis and achromia, 

Sedimentation rate 15 min. 34 mm. 
45 min. 55 mm. 


There was no free hydrochlorie acid in the stomach. 

Sternal Marrow Examination.—The sternal marrow showed a granular 
eell and erythroblastic hyperplasia. No megaloblasts typical of pernicious 
anemia were seen. There were no myeloma cells, Gaucher cells, or lupus 
erythematosus cells found. 


*Attending physician, City Hospital, Welfare Island, New York City; Attending hema- 
tologist, Lenox Hill Hospital, New York City. . 
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The reticulocytes were not increased after the administration of Bp». 
The comments on these findings I shall turn over to the hematologist, 
Dr. Carl Reich. 





Fig. 1.—Note the smooth tongue due to papillary atrophy and the fissuring at the angles of 
the mouth. 


Comment (Carl Reich, M.D.*) 

This patient presents the picture of a severe chronic anemia with a sore 
tongue, cracks in the angles of the mouth, and pain on swallowing. 

The differential diagnosis is between a pernicious anemia, an anemia as- 
sociated with a malignancy, and an iron deficiency anemia. <A gastroin- 
testinal series and careful physical examination, including the examination 
of the stool for occult blood, ruled out malignancy. The gastric analysis was 
equivocal as there was a complete achlorhydria. However, since the sternal 
marrow showed no megaloblasts, the serum iron was low, and the volume of 
red cells was less than normal, pernicious anemia was ruled out. The final 
diagnosis was therefore an iron deficiency anemia with dysphagia, the so-called 
Plummer-Vinson syndrome. This was confirmed by the therapeutic test. 
Vitamin B,. was injected with no reticulocyte response. Iron was then given 
with a good response. 

The pathogenesis of Plummer-Vinson syndrome is a depletion of the iron 
stores of the body over a long period of time. This can come about through 
slow chronic blood loss, inadequate diet, and faulty iron absorption. In this 
patient’s case there was a long history of profuse menstrual periods and the 
finding of a total] achlorhydria which interfered with the absorption of iron. 
As a result, there was not only a disturbance of hemoglobin formation, but 
of the epithelial structures as well. It is interesting to note that the integrity 
of the body epithelium depends upon adequate quantities of serum iron. 
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Therapy of this patient consists in the administration of large amounts 
of iron along with protein and aseorbie acid. Since the hemoglobin molecule 
consists of 96 per cent protein, a high protein diet is of great importance. Iron 
is best administered in the ferrous form and in large amounts, such as ferrous 
sulfate, 15 gr., three times a day. Ascorbic acid is given to reduce ferrous 
ions to ferrie ions. Dilute hydrochloric acid is given also to aid in the gastric 
conversion and in the absorption of iron. After the blood returns to normal, 
maintenance therapy of small quantities of iron and dilute hydrochloric acid 
should be kept up indefinitely. 





Fig. 2.—Roentgenographic appearance of the infiltration into the mandible by the carcinom- 
atous growth. 


Further Comment (Lester R. Cahn) 


It is very important that these patients with the Plummer-Vinson syn- 
drome be recognized early for, as Ahlbom' has shown, they are prone to cancer 
of the mouth and throat. He found in the material at Radiumhemmet, the 
radiotherapeutie clinic of the Stockholm Cancer Society, that approximately 
one-half of the women with carcinoma of the hypopharynx and upper portion 
of the esophagus suffered from the Plummer-Vinson syndrome. In this syn- 
drome the mucous membranes of the upper alimentary tract are atrophic, and 
these atrophic changes apparently predispose the tissues to malignancy. 
Ahlbom believes that cancer develops in this type of tissue in a manner similar 
to the way carcinoma develops in the sear of a burn of the skin or in the sear 
of lupus. 

[ reported a ease of carcinoma of the mouth in a woman with the Plummer- 
Vinson syndrome.?. This was the instance of a 61-year-old woman who had 








328 LESTER R. CAHN 








Fig. 3.—Photomicrograph of the biopsy specimen showing epidermoid carcinoma. 








Fig. 4.—The facies of the victim of the Plummer-Vinson syndrome of long standing. The 
emaciation and the slitlike appearance of the mouth is well shown. 
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been wearing dentures for twenty-seven years. Eight or ten months before 
| had seen her she began to notice discomfort in her mouth, for which she had 
received some type of local treatment. This had ameliorated the condition un- 
til one month before she had presented herself. Upon examination there was 
found an ulcerated lesion about 3 em. long and occupying the gingivolabial 
fold in the region of the left mandibular cuspid. There was some leukoplakia 
adjacent to this area. The lip and mandible had been infiltrated by the 
growth (Fig. 2). Biopsy disclosed an epidermoid carcinoma (Fig. 3). 
Patients with the Plummer-Vinson syndrome are almost always women 
usually in the fourth or fifth decade of life. Many of them are edentulous 
and those who still have teeth seem to need constant attention to them. Both 
Vinson® and Ahlbom mention the lemon-tinted pallor of the skin and the 
cracks or fissures at the corners of the mouth. Vinson‘ says, ‘‘Few lose any 
appreciable amount of weight,’’ while Ahlbom states that ‘‘they are quite 
thin.’’ Probably the duration of the disease will reconcile these two ap- 
Before dysphagia occurs the patient has little diffi- 
culty in swallowing and hence in eating. When the swallowing becomes diffi- 
cult the desire for food becomes less and the loss of weight then follows. In. 
the present case the patient is rather plump. However, her condition is com- 
paratively recent and the dysphagia of short duration. In the patient reported 
previously the woman was much older and the condition had existed for a 
long period of time. In those cases of long standing a characteristic facies 
occurs (Fig. 4). There is a distinctive shrinkage of the opening of the mouth 
making it small and inelastic. The lips are very thin. The changes in the lips 
are of the same nature as the atrophy of the rest of the oral and pharyngeal 


parently different views. 


mucosa, 
Some of these patients have spoon-shaped nails and if not, most of them 


will complain of their nails breaking easily. In 20 to 30 per cent of the cases 


there is a moderate enlargement of the spleen. 
In summary then, the Plummer-Vinson syndrome ean be recognized elin- 


ically, by a smooth, red, and painful tongue, a lemon-tinged pallor to the skin, 


and dysphagia. The clinical opinion can be confirmed by finding a low hemo- 
globin, a deereased volume of red cells, achromia, low serum iron, and no free 
hydrochlorie acid in the stomach. 

It is necessary to make an early diagnosis since this condition predisposes 


the patient to carcinoma of the mouth, hypopharynx, and upper part of the 


esophagus. 
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Professional News Items 


American Academy of Dental Medicine Announces Annual Meeting 


The Sixth Annual Meeting of the American Academy of Dental Medicine will be held 
at the Mount Royal Hotel, Montreal, Canada, on Thursday, Friday, and Saturday, May 29, 
30, and 31, 1952, it has been announced by Dr. William M. Greenhut, New York, National 
Secretary. 

On Wednesday, May 28, there will be a registered preconvention seminar of courses 
on oral medicine, dental pathology, and psychosomatic factors of dental practice. 

The regular meeting program will further include a series of lectures and round-table 
discussions on dentomedical subjects. A program of sight-seeing and entertainment is also 





being arranged. 

All members and interested dentists and physicians are cordially invited to attend. 
Full details as well as reservations for registrants and their families are available through 
Dr, William M. Greenhut, 124 East 84th St., New York 28, N. Y. 

The Academy was organized in 1945 ‘‘To promote the study and dissemination of 
knowledge of the cause, prevention and control of disease of the teeth, their supporting 
structures and appendage parts, and related subjects; and to foster and promote a better 
scientific understanding between the fields of dentistry and medicine.’’ It has an inter- 
national membership of approximately a thousand. 





Ninth Annual Meeting of the Northwest Conference in Dental Medicine 

The Northwest Conference in Dental Medicine announces that it will hold its ninth 
annual meeting April 13 to 17, 1952, at the Columbia Gorge Resort Hotel, Hood River, Ore. 
The Portland Chapter will be host. 

This conference is an annual scientific meeting designed to acquaint the dental, medical, 
and allied professions with the newer concepts concerning the etiology, pathology, prognosis, 
and treatment of diseases of the oral cavity. The effect of systemic disorders on oral struc- 
tures is stressed. 

The conference will consist of four days of lectures, seminars, and round-table discus- 
sions of clinical problems by outstanding teachers and clinicians in dentistry, medicine, nutri- 





tion, public health, and related fields. 

The program has been arranged so that mornings and evenings are devoted to profes- 
sional activities while the afternoons are open for recreation. A program offering special 
activities for the ladies is scheduled. 

Some of the important topics to be analyzed and discussed at this meeting are: 

1. Oral infections associated with systemic disturbances. 

2. Antibiotic therapy. 

a. Why—when—where—how. 
3. Nutrition from the ground up. 
a. Agronomy, soil conservation, soil chemistry, danger of insecticides. 
b. Metabolism of calcium, the formation of tooth and bone structures, factors that 
interfere with normal calcifying processes. 

4. A study of the effects of fluorine on laboratory animals. 

5. Oral and systemic effects of fluorine—absorption, fat excretion and action. A round- 
table discussion pro and con by representatives from the United States Department of 
Public Health, medical profession, dental profession, and allied groups. 


For programs and reservations, address Dr. Cecil V. Ross, Secretary and Treasurer, 
829 Medical Arts Bldg., Portland 5, Ore. 


Tuomas D. Houper, D.M.D., 
Chairman, Publicity Committee. 
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PROFESSIONAL NEWS ITEMS 


University of Louisville, School of Dentistry 
The Department of Oral Surgery of the University of Louisville is offering eight post 
graduate courses in anesthesia for graduate dentists. 
The courses are under the direction of Robert 
Richard M. Herd, D.D.S., Chief of Oral Surgery. 
Chairman, 


sergner, M.D., Chief of Anesthesia, and 


For further information, write Postgraduate Committee, University of 
Louisville, School of Dentistry, Louisville, Ky. 





Members of the American Board of Oral Surgery and the American Society 
of Oral Surgeons 

Some of the members of the American Board of Oral Surgery and members of the 

American Society of Oral Surgeons visiting at the Walter Reed Army Medical Center in 


Washington, D. C., guests of Brig. Gen. Oscar P. Snyder. 








(New York), Dr. Glenn J. Pell (Indian- 
Dr. James R. Cameron (Philadelphia), Dr. L. M. 
M. Moose (San Francisco). 


Seated (left to right), Dr. Douglas B. Parker 


apolis), Dr. Harry M. Seldin (New York), 
Fitz Gerald (Dubuque, Iowa), Dr. Sanford 

Standing (left to right), Brig. Gen. Oscar P. Snyder, DC, Director, Dental Activities, 
WRAMC (Washington, D. C.), Lt. Col. Russell W. Sumnicht, DC, Coordinator, Postgraduate 
Instruction, Dental Division, AMSGS (Washington, D. C.), Lt. Col. Elbert L. Fenske (FECOM), 
Dr. Stephen P. Mallet (Boston), Col. Robert Shira (San Francisco), Dr. A. I. Darling (Bristol, 
England), Dr. Kurt H. Thoma (Boston), Dr. Louis W. Schultz (Chicago), Dr. Thomas 
Conner (Atlanta), Dr. John H. Bellinger (Detroit), Dr. J. Orton Goodsell (Saginaw, Mich.), 
Dr. Kenneth W. Thomas (San Antonio, Texas), Col. Jack D. Caldwell, DC, Chief, Oral Surgery 
Section, WRAH (Washington, D. C.), Col. John S. Oartel, DC, Assistant Director, Dental 
Division, AMSGS (Washington, D. C.), and Col. Lynn C. Dirksen, DC, Commanding Officer, 
CDL (Washington, D. C.). 





New York University, College of Dentistry 
The Department of Pulp Canal Therapy of New York University, College of Dentistry, 
offers a postgraduate course on June 2, 1952. This 54-hour course will present a practical 
method of treating pulp-involved teeth, by means of lectures, demonstrations, and clinical 


treatment of patients. Students may choose one of two schedules: 
a. Eighteen consecutive mornings, 9-12, or, 
b. Nine consecutive full days, 9-12, 1-4. 





Cincinnati Dental Society 


The Cincinnati Dental Society takes pleasure in announcing that the Cincinnati Dental 
Society March Clinic Meeting and Children’s Dental Health Day will be held at the 


Netherland Plaza Hotel on March 23, 24, and 25, 1952. 
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Abstracts 
of Current Literature 


ORAL MEDICINE 


Enzyme Studies on Human Blood. XII, Thromboplastic Plasma Component and Other Co- 
agulation Factors in Hemophilia. G. Y. Shinowara. J. Lab. & Clin. Med. 38: 23, 
July, 1951. 


The coagulation mechanism involving components isolated from blood alone was pre- 
sented previously. The present data indicate that the hypocoagulability of hemophilic 
blood is due to the marked deficiency of the thromboplastic plasma component. 

The key to the experimental evidence leading to this concept of blood coagulation 
and of hemophilia was the isolation and the characterization of the thromboplastic cell 
component. Repeated attempts had been unsuccessful in this laboratory to increase the 
extent and the rate of the tissue thromboplastin activation of prothrombin with plasma 
and its derivatives. In this conjunction fraction 1 particularly has been tested in such 
experiments because of its established effectiveness in lowering the gross clotting time 
when injected into hemophiliacs. The plasma prothrombin and placental thromboplastin 
lipoprotein employed in these experiments were of human origin and had been quanti- 
tatively standardized. Equally unsuccessful were attempts to isolate from blood cells and 
plasma by high gravity centrifugation a substance with the biological activity of tissue 
thromboplastin. However, in the high gravity sediment of blood cells was found a lipo- 
protein which not only clarified but also reconciled the negative results in the two ap- 
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parently divergent experiments designed to increase further the prothrombin-tissue 
thromboplastin reaction and to isolate thromboplastin from blood. This blood cell lipo- 
protein and the nonclottable globulin of fraction 1, together but not separately, were 
found to be identical to tissue thromboplastin in respect to prothrombin activation. There- 
fore, the thromboplastic cell component made possible investigations such as this, which 
could not be accomplished with tissue thromboplastin. The latter was used here only as 
a reagent control for prothrombin. 

In the previous study on normal blood it was stated that the thromboplastic plasma 
component is possibly identical to antihemophilic globulin, particularly because of their 
common source. The results here obviously indicate that the two are identical but pri- 
marily serve to explain the heretofore unknown function of the antihemophilic globulin 
in the coagulation mechanism. The results also confirm the findings of Brinkhous, Quick, 
and others that hemophilia is a plasma deficiency disease. However, the data here and in 
the previous communication are not compatible with the conclusion that the deficient 
factor is a thromboplastin zymogen or a substance which releases active thromboplastin 


from platelets. 

In all twelve known hemophiliae studies the thromboplastic plasma component ac- 
tivity was definitely low in quantitative tests with prothrombin and thromboplastiec cell 
component, standard reagents obtained from human blood alone. The function of this 
deficient factor in the coaguiation mechanism is discussed. 

Jack Bloom. 


The Acute Effects of Parathyroid Hormone on the Metabolism of Endogenous Phosphate. 
C. R. Kieeman and R. E. Cooke. J. Lab. & Clin. Med. 38: 112, July, 1951. 


The present study confirms the results of previous work showing that the injection of 
parathyroid extract causes an immediate increase in urinary phosphorus excretion. 

The mechanism involved appears to be a decrease in the percentage reabsorption of 
the filtered phosphorus; however, the possibility that parathyroid hormone stimulated 
the tubular secretion of phosphorus is suggested. 

These results do not necessarily indicate that parathyroid hormone has only one 
site of action but only that the acute effects are mediated through the kidneys, 

The importance of distinguishing between experiments done on exogenous and 
endogenous phosphate excretion is stressed, as well as the importance of time in the in- 
terpretation of parathyroid hormone effect. 

No acute effect of parathyroid hormone was noted in the presence of chronic renal 


disease. 


Jack Bloom. 


A Critical Evaluation of the Toxicity of Pemphigus Serum (Pels-Macht Test). G. D. 
Baldridge and A. M. Kligman. J. Lab. & Clin. Med. 38: 128, July, 1951. 


The cause of pemphigus is unknown. The disease often has been considered to be 
‘*toxie’’ in origin. A test has been proposed by Pels and Macht which presumably de- 
detects a ‘‘toxin’’ in the serum of patients with this disease. The procedure depends upon 
the inhibition of growth of Lupinus albus seedlings when immersed in a 1 per cent solution 
of blood serum. The method is generally known as the phytopharmacologic test for pemphi- 
gus. 

The test as represented by the original authors is not specifie for pemphigus. Toxins 
with a similar phytopharmacologic effect are said to be demonstrable sometimes in patients 
with paresis and pernicious anemia and in normal menstruating women. A multitude of 
papers has been published by Macht in which the diagnostic virtues of the test are detailed. 

There has been considerable discussion among dermatologists as to the significance or 
dependability of the phytopharmacologie test for pemphigus. Serious experimental evalua- 
tion is, however, lacking, except for the work of Greb and Hollander who in a short series 


of cases were unable to confirm Macht’s findings. 
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The present study has the objective of evaluating the presence of toxie factors in the 
serum of patients with pemphigus. Three biologic test materials were employed: 


1. The inhibition of growth of L. albus seedlings (Pels-Macht test). 

2. The inhibition of fibroblast proliferation and leukocyte migration in tissue culture. 

3. The inhibition of germination of the macroconidia of Microsporum fulvum, one of 
the ringworm organisms. 


The conelusions reached by the authors are as foilows: 


Tissue culture studies of chick embryo fibroblasts and human buffy coat show no 
evidence of a toxie fraction in pemphigus sera. 
The results reported by Pels and Macht with pemphigus could not be confirmed. 
Germination of the spores of M. fulvum was not prevented by pemphigus sera. 
Under the conditions of this experiment, no evidence to support the theory of a toxic 
factor in the etiology of pemphigus could be demonstrated. 
Jack Bloom. 


Letter to the Editor 


In reading the January, 1952, issue of the JouRNAL I was deeply shocked to find a 
reprint of an item from Modern Dentistry, reporting a case of temporary blindness after 
a mandibular injection. 

Instead of refuting the explanation by the anatomist, Dr. C. A. DeVere, that betrays 
an almost unbelievable ignorance of anatomy and physiology, the editor commends this 
confused and confusing piece of fancy. It is not worth while to point out in detail the 
mistakes in DeVere’s statement. However, I would like to stress one fact: the higher one 
injects to the inner surface of the mandible, the better will the external pterygoid muscle 
block a medial spread of the fluid. 

Having observed and studied several cases of temporary amaurosis after mandibular 
block anesthesia, I can offer only one plausible explanation for this disturbing, but for- 
tunately rare, occurrence. It is of course clear that blindness can result only from a direct 
contact of the anesthetic with the optie nerve. One glance at a skull shows that a fluid 
injected into the pterygomandibular space has only one way of access into the orbit and to 
the optic nerve, namely, the inferior orbital fissure. 

Experiments on the spread of injected fluids have been done in many regions of the 
human body. They have shown that slowly injected fluid spreads fairly evenly in loose 
connective tissue. However, if one injects a colored fluid fast and under high pressure, 
one can observe that sometimes a stream of fluid shoots away from the point of injection in 
a long streamer, evidently after tearing some of the loose fiber meshes of the connective 
tissue. In the specific case, the distribution of the loose fat containing intermuscular tissue 
would provide a path toward the maxillary tuber and to the inferior orbital fissure. Though 
this explanation cannot be proved as yet, it is strengthened by the observations of occasional 
numbness or even anesthesia in branches of the second division, mainly the infraorbital 
nerve. after mandibular injections. - 

If we can give any advice for the avoidance of the quoted complication, it is to inject 
slowly and never to exert any pressure while injecting. 

H. Sicher, M.D. 




















Operative Oral Surgery 


FIFTY YEARS OF DENTAL SERVICE AND INTERNSHIP AT THE 
PHILADELPHIA GENERAL HOSPITAL 


Ropert IT. Ivy, M.D., D.D.S., F.A.C.S.,* Putapevputa, Pa. 


HIS year, 1951, marks the fiftieth anniversary of an event which is of con- 

siderable significance in dental and hospital history. I refer to the estab- 
lishment, in 1901, at the Philadelphia (General) Hospital of a complete dental 
service, consisting of visiting staff, interns, and equipment. This, I believe, 
antedates by nine or ten years any similar service of which there is any record. 
With the passing years, other institutions throughout the country have fol- 
lowed suit, so that at the present time practically every hospital in the United 
States, large or small, has a dental service of some kind. It is fitting, therefore, 
that some suitable recognition be made at this time of the introduction, fifty 
years ago, of this pioneer hospital service. 

The Philadelphia County Dental Society has generously provided a bronze 
plaque, to be hung in an appropriate place in the Hospital, bearing the follow- 
ing inscription: “1901-1951. To Commemorate the First Hospital Dental 
Service in the United States, Including Visiting Staff and Interns, Established 
January 1, 1901, in this Hospital, by M. H. Cryer, M.D., D.D.S., and his Asso- 
ciates. Presented by the Philadelphia County Dental Society.” (Fig. 1.) 

A few details will now be given as to how the dental service at Blockley 
came into being. Much of the information available is to be found in an article 
by Matthew H. Cryer, M.D., D.D.S., published in the Philadelphia Hospital 
Reports for 1902, vol. 5, p. 18, entitled, “History of the Organization of the 
Oral Surgical Staff of the Philadelphia Hospital.” Other details, with names 
of members of the visiting staff and interns, are given in Croskey’s “History 
of Bloekley,” published by the F. A. Davis Company in 1929. 

In 1900, John V. Shoemaker, M.D., President of the Board of Charities and 
Correction of the City of Philadelphia, his position corresponding to that of 
the present Director of Public Health, examined into the condition of patients 
at the Philadelphia Hospital, and found that they required dental services that 
could not be satisfactorily rendered without a fully equipped visiting dental 
staff and interns. As a result of this investigation, in December, 1900, the 
Board of Charities and Correction of the City of Philadelphia appointed an 
Oral Surgieal Staff at the Philadelphia Hospital. The appointees were repre- 
sentatives of each of the four dental schools existing in Philadelphia at that 





Address given Dec. 12, 1951, at exercises commemorating the fiftieth anniversary of the 
establishment of a dental service at the Philadelphia General Hospital, Jan. 1, 1901. 

*Consulting Oral Surgeon, Philadelphia General Hospital; Honorary Surgeon, Department 
of Public Safety, Philadelphia. 








336 ROBERT H. IVY 


time. They were: Matthew H. Cryer, M.D., D.D.S., Professor of Oral Surgery 
in the Department of Dentistry, University of Pennsylvania; Robert H. Nones, 
D.D.S., Dean and Professor of Mechanical Dentistry of the Medico-Chirurgical 
College of Philadelphia; I. Norman Broomell, D.D.S., Professor of Dental Anat- 
omy and Prosthetic Technics of the Pennsylvania College of Dental Surgery ; 
Thomas C. Stellwagen, Jr., M.D., D.D.S., Lecturer on Physiology and Physical 
Diagnosis in the Philadelphia Dental College. 

After the organization of the oral surgical staff, authorization was given 
for the appointment of dental interns. 

The duties of the staff and interns were to take care of the teeth and maxil- 
lary bones of the patients in the hospital, and also to give publie clinies for 
students attending the various colleges of Philadelphia. 

An appropriation was made by the City government to cover the expenses 
ineurred in fitting up an operating room in the hospital with all modern appli- 
ances for the treatment of diseases of the teeth and maxillary bones. In addi- 
tion, a mechanical laboratory was furnished and supplied with all necessary 
equipment used in prosthetic dentistry and in making splints for fractured jaws 
and also for the construction of obturators for cleft palate. 

The first dental intern was Dr. W. David Easton, a member of the class 
of 1901 of the University of Pennsylvania Dental School, who was appointed 
at the time of organization of the service and served until June, 1902. In June, 
1901, Dr. Robert H. Ivy, the writer of this article, of the same class, was ap- 
pointed as the second dental intern, serving for a year with Dr. Easton and 
then for a second year until June, 1903. 

I have in my possession a diploma from the institution, which bears the 
signatures of practically all of the chiefs of staff of the various departments 
of the Hospital, certifying that I was a dental intern from 1901 to 1903. 

The dental interns slept and ate their meals with the medical interns and 
were accepted as being on an equal footing in every way, even going on emer- 
gency ambulance calls. Some of the medical men who were interns serving at 
the hospital during or shortly after my time are still living, and I am sure 
would corroborate any of the statements made here. A few of these men are: 
George E. Pfahler, M.D., now Emeritus Professor of Radiology, Graduate 
School of Medicine, University of Pennsylvania, who was Assistant Chief 
Resident Physician during the time of my dental internship. At that time Dr. 
Pfahler was carrying out his pioneer work in the treatment of skin cancer by 
x-rays. Myer Solis-Cohen, M.D., now Assistant Director, Department of Publie 
Health, Philadelphia. Edward J. G. Beardsley, M.D., now a well-known in- 
ternist in Philadelphia. Howard T. Karsner, M.D., Professor of Pathology, 
Western Reserve University, Cleveland, Ohio. Edward A. Schumann, M.D., 
former Professor of Obstetrics in the University of Pennsylvania. L. Waller 
Deichler, M.D., well-known ophthalmologist of Philadelphia. Rear Admiral 
Lucius W. Johnson, M.D., D.D.S., Medical Corps, United States Navy, retired, 
who immediately followed me in the dental internship in 1903, and later was a 
medical intern in the same hospital. 
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DENTAL SERVICE 





Presentation of Plaque to the Philadelphia General Hospital by the Philadelphia 
Society. Left to right, Dr. Paul E. Bomberger, President, Pennsylvania State 
Albert L. Borish, President, Philadelphia County Dental Society; Dr. 
Director of Dental Service, Philadelphia General Hos- 
Dental Association. (Photography by Dr. 


Fig. 1.- 
County Dental 
Dental Society; Dr. 
Robert H. Ivy; Dr. Fred J. Lucchesi, 
pital; Dr. LeRoy M. Ennis, President, American 
Robert H. Nones, Jr.) 








Cryer’s Oral Surgical Clinic at Philadelphia (General) Hospital 
in i suit), Dr. Lucius W. Johnson, 1903 
D., University of Pennsylvania, Dental Intern. Dr. Johnson subsequently entered the Medical 
School of the University of Pennsylvania, receiving his M.D. degree in 1907, and after a medical 
Medical Corps of the United States Navy, where 
hed a distinguished career, retiring as Rear Admiral in 1947. Left (seated), Dr. Francis 
Ashley Faught, 1901 D., 1903 M., University of Pennsylvania, later President of the Philadel- 
phia County Medical Society. In the audience are to be counted 181 persons, most of them 
students in the four dental colleges of Philadelphia, many of them from foreign countries. 


Fig. 2.—Dr. Matthew H. 
1904. Center (standing), Dr. Cryer. Right (in white 


internship in the same hospital joined the 
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As evidence of the esteem in which the dental internship was held by the 
medical men, I, a former lowly dental intern, was the honored guest of the 
Association of Residents and Ex-Residents of the Philadelphia General Hos- 
pital at its annual dinner in 1946. 

I have dwelt at some length on details of the establishment of the dental 
internship at the Philadelphia General Hospital in 1901, on account of an at- 
tempt, a few years ago, to cast doubt on the genuine nature of this internship 
by a disappointed claimant for priority as the first dental intern in the country 
who was appointed to a New York hospital in 1910. 

The first oral surgery clinic was given in the amphitheatre of the Hospital 
March 9, 1901, with a good attendance, and up until the publication of Dr. 
Cryer’s article at the end of 1902, 43 clinics had been given by members of the 
visiting staff with an average attendance of 93. In the fall of 1902, ten clinics 
had an average of 171 in attendance. At that time there were in Philadelphia 
over three hundred graduates of foreign dental schools taking postgraduate 
courses, in addition to the regular undergraduate dental students, and the city 
at that time was, as it still is, an important center of dental knowledge. So 
these clinies, held every Saturday at noon during the academic year in the old 
Blockley amphitheatre, were regarded as an important feature of what Phila- 
delphia had to offer as a dental educational center. Certificates, signed by the 
visiting staff and bearing the official seal of Philadelphia, were issued by the 
City authorities for a certain percentage of attendance at these clinics, and 
were greatly prized by both American and foreign students. The clinics were 
continued by Dr. Cryer and his associates until the entry of the United States 
into World War I in 1917 (Fig. 2). 

Dr. Cryer’s report gives some details of hospital patients treated by the 
dental interns up to the end of 1902. The total number of patients presenting 
for dental or oral surgical services during the two-year period was 3,146. 
These services included not only extraction of teeth, but practically every pro- 
cedure within the range of operative and prosthetic dentistry and oral surgery. 

Following a report on the establishment of the Philadelphia Hospital 
Dental Service by Dr. Cryer in his Presidential Address to the Pennsylvania 
State Dental Society in 1902, the Society went on record as follows: “We com- 
mend the action of the Board of Charities and correction of Philadelphia in 
establishing a department of dental service in connection with the Philadelphia 
Hospital, upon terms of professional equality with other branches of medical 
and surgical services in that institution. We recognize in this action a prac- 
tical appreciation of the value of efficient dental service in its bearing upon the 
public health. We take pride in the fact that Philadelphia has taken the initia- 
tive in this matter, and we trust that her example may be generally followed 
by all municipalities in their efforts to alleviate the physical ills of the indigent 
and dependent portion of their population.” 

The dental service of the Philadelphia General Hospital has been continu- 
ous ever since 1901, and at the present time is greatly expanded to include the 
following: On the visiting staff there is an over-all chief of dental and oral 
service, with full membership on the Medical Board of the Hospital; six visit- 
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ing chiefs, one for oral medicine, two for oral surgery, and one each for 
prosthodontia, restorative dentistry, and dental roentgenology. There are four 
visiting assistants. On the resident staff there is a resident in oral surgery, 
with one or two years’ service, and there are eight dental interns. For the 
interns, a rotating service has been established, a certain number of months 
being spent on each of the following: oral surgery, oral medicine, operative 
dentistry, prosthesis, clinical and surgical pathology, laboratory, and anes- 
thesia. On the laboratory service the dental interns do urinalyses, blood 
counts, and other clinical laboratory procedures. On the anesthesia service 
the dental interns spend a large part of the time in the operating room learning 
to give ether and other anesthetics for general cases as well as special cases. 
There are also two dental hygienists. It is believed that the Philadelphia Gen- 
eral Hospital in 1948 established the first rotating dental internships in the 
country, just as we believe that it was the first to have dental internships in 
1901. 














ALVEOLOPLASTY WITH RIDGE EXTENSIONS ON THE LINGUAL 
SIDE OF THE LOWER JAW TO SOLVE THE PROBLEM OF A 
LOWER DENTAL PROSTHESIS 


Pror. Dr. R. TRAUNER,* GRAZ, AUSTRIA 


HEN people lose teeth, the problem of constructing a prosthesis without 
the aid of natural teeth, and which rests only on the alveolar ridge, must 
be met. In the maxilla where the surface of the hard palate covered with im- 


movable mucous membrane 1s utilized for the adhesion and retention of the 
In 


prosthesis, the problem is lessened because of the increased flat surface area. 
the mandible conditions are less favorable as the available surface area for a 
prosthesis covering immovable mucous membrane is much smaller. 

Parts of the alveolar ridge anteriorly (if teeth were extracted recently) 
or posteriorly at the beginning of the ascending ramus may offer a limited 
In most cases the floor of the mouth 


resting surface for a total prosthesis. 
This can be seen by having the patient 


rises between the cuspid and molars. 
lift his tongue, first to the left, then to the right, as far as the alveolar ridge. 
Sometimes the floor of the mouth even overlaps the ridge (Fig. 4). If patients 
with total lower prostheses chew well, they have learned to stabilize the pros- 
thesis by neither moving the tongue too much nor opening the mouth too wide 
when eating or speaking. This requires a considerable degree of practice. 

Behind the posterior edge of the mylohyoid muscle, lingually from the 
angle of the jaw, there is a muscle-free area just as bueccally below the lower 
edge of the buccinator muscle there is such an area also. Patients do not en- 
dure posterior wings of the prosthesis equally well. The main obstacle is the 
mylohyoid muscle which in case of atrophy of the alveolar process is inserted 
close to the alveolar ridge, hindering the making of really deep-reaching lingual 
wings on a lower prosthesis (Fig. 1). This muscle extends lingually at an 
angle of about 45 degrees, inward and downward, and tightens like an oblique 
plate. The second obstacle is the mucous membrane of the floor of the mouth 
which starts from the mandibular ridge and rises with every lifting of the 
tongue and floor of the mouth (Figs. 3 and 4). In performing the alveoloplasty 
both these obstacles must be removed. The mucous membrane and the muscle 
must be separated from the mandibular ridge so that the prosthesis can extend 
deeply on the lingual side of the lower jaw in order to rest in a completely 
stable position. This can be achieved by a surgical operation, with absolute 
security of a successful result in most cases. 

The separation of the mylohyoid muscle from the mandibular attachment 
is of no consequence as far as function is concerned. In none of the cases have 
Received for publication Nov. 10, 1951. 
*Director of the Dental and Maxillary Clinics of the University of Graz. 
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difficulties in speaking, swallowing, or moving the lower jaw resulted. The 
funetion of this muscle is supposed to be mainly the lifting of the hyoid bone 
and floor of the mouth during the first part of deglutition. 





Fig. 3. Fig. 4. 

Fig. 1.—Showing attachment of mylohyoid muscle on inner surface of edentulous mandible. 

Fig. 2.—Introduction of instrument below mylohyoid muscle in order to section it at its 
attachment to the mandible. 

Fig. 3.—In atrophy of the alveolar process the mylohyoid muscle is attached just below 
the gingiva, preventing the use of a lingual flange. 

Fig. 4.—In atrophy of the alveolar process the raising of the tongue elevates the floor of 
the mouth and displaces the denture. 

The so-called alveoloplasty with ridge extension on the outer side of the 
jaw was independently developed by Kazanjian (1924), Pichler (1930), and 
Wassmund (1931) during and after the first World War. It never became 
very popular in general practice. The reasons are the following: in the maxilla 
it has been proved that in most eases the retention of the prosthesis can be ob- 
tained without surgical operation, although there is no doubt that the stability 
may be improved by a ridge extension. However, the dentist as well as the 
patient will decide in favor of the operation only if there is no other way to 
obtain a satisfying result. In the mandible the operation is limited by the 
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mental nerve which emerges in these cases close to the alveolar ridge. More 
important is the impairment of the finai result by the tightening of the buccal 
mucous membrane toward the upper jaw when the mouth is opened. The main 
obstacle to the stability of a lower prosthesis, however, lies lingually. An 
alveoloplasty with ridge extension here should give a satisfactory result. 


















Indication for the Operation 


The operation is advisable when the mucous membrane of the floor of the 
mouth rises upward with a lifting of the tongue extending as high as the al- 
veolar ridge, and when the touching finger feels that the firm plate of the 
mylohyoid muscle extends directly from the mandibular ridge. 












Operative Technique 





The alveoloplasty with ridge extension in the mandible may be performed 
with conduction anesthesia and sedation. The mandibular nerve is blocked, 
after which the floor of the mouth down to the skin is infiltrated. An incision 
is made in the mucous membrane close to the alveolar ridge as shown in Fig. 5. 
It may extend from third molar to third molar, or may be interrupted in the 
middle, depending on the height of the central alveolar ridge. Then the mucous 
membrane is retracted downward with the subeutaneous tissue toward the 
tongue until the attachment and the upper surface of the mylohyoid muscle are 
laid bare, as shown in Fig. 2. This is done very quickly and easily. One must 
be eareful not to cut the periosteum of the lower jaw when dissecting the 
mucous membrane, nor push it off with it. The periosteum must remain on 
the jaw even during the next stage of the operation, the separation of the 
mylohyoid muscle from its attachment to the bone. For this purpose its fore- 
most bundles, which draw from the region of the canine toward the lingual 
area, are laid bare first. Since the muscle is not attached to the lower part of 
the mandible but extends inward and downward, one can pass with an instru- 
ment under it from the anterior edge (Fig. 2), in order to cut the muscle close 
to its attachment. When doing this one should not cut into the muscle too far 
from the bone, since doing so might cause moderate bleeding. Sometimes it 
is necessary to tie a small vein. In addition the excretory duct of the sub- 
maxillary salivary gland may be injured if one bisects the mucous membrane 
too far lingually. Subsequently one must remove by means of scissors or a 
knife the muscle rests attached to the mandible. One must, however, not make 
the serious mistake of bisecting the periosteum when cutting the muscle because 
if it is pushed off with the muscle the lingual bone surface becomes bared so 
that no cuticular graft can adhere to it. It takes a long time for granulation 
tissue to form out of the compact bone of the lower jaw, and still longer for this 
to become epithelized. There is also the possibility that small superficial bone 
sequestra may form, but the final result just the same will be satisfactory. 

It is advisable to separate the muscle in its entire length as far back as its 
posterior edge, but one must not injure the lingual nerve which runs close 
behind the most posterior bundles of the muscle from the tongue to the angle 
of the jaw (Fig. 2). When bisecting the muscle one must be very careful and 
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operate with good vision. The white color of the nerve helps in its identifica- 
tion. Under the muscle, between it and the lingual wall of the lower jaw, there 
is only loose connective tissue. It is pushed off with the finger or a tampon, 
not with the periosteal elevator, the use of which might injure the periosteum. 
After the detachment the lineual edge of the mucous membrane sinks auto- 
matically down and tends to remain there. It dees not adhere to the lower 
edge of the mandible but remains slightly lingually with the detached muscle. 
After this part of the operation is finished one can insert a prosthesis prepared 
beforehand with a lingual wing lined with stents or half-hardened synthetic 
resin. 

It is better, however, to fix the lingual edge of the mucous membrane at 
the inferior border of the mandible by means of two or three sutures on each 
side (Fig. 5). These attach it to the lingual periosteum. Technically it is 
easier and more exact to fix it below the mandibular edge to the outer skin. 
A mattress suture is taken with a curved needle to which a suture is attached. 
It is inserted 1 em. below the edge of the lower border through the skin and 
edge of the mucous membrane and then back below the edge of the lower jaw 
to the skin. Silk or strong nylon may be used. The latter is preferred because 
it does not, as the silk does, absorb saliva leading it into the wound, causing, in 
individual cases, a slight purulent discharge at the needle punctures (Fig. 6). 


ee 


Fig. 5. Fig. 6. 
Fig. 5.—Lingual ridge extension requires the transplantation of the attachment of the 


mylohyoid muscle. A mattress suture taken through the skin under the mandible lowers the 
floor of the mouth and leaves the lingual surface of the mandible free for denture construction. 


Fig. 6.—The exposed lingual surface may be covered by a Thiersch graft. 


Penicillin, however, will prevent any serious complications. When taking the 
sutures one must not cateh the lingual nerve for this would cause pain when 
moving the tongie and require that the suture be removed. Also one must 
take care that the submaxillary duct is not caught with the suture. A post- 
operative salivary congestion and swelling of the glands would be the conse- 
quences. 

Experiments made by my assistant, Dr. Obwegeser, to cover the lingual 
surface of bone with the mucous membrane of the floor of the mouth after 
separating it from the muscle, have not turned out favorably. The operation 
was more difficult, and the result obtained did not compare favorably. If the 
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= 


skin sutures which are visible on the outside, as seen in Fig. 7, produce an 
unfavorable psychic impression with the patient they may be tied lingually. 
The result of the operation, however, is impaired because the lingual edge of the 


mucous membrane is not drawn sufficiently down. Exposing the loose tissue 
of the submaxillary space from the mouth causes moderate swelling of the floor 


7.—Illustration showing the three mattress sutures on each side which hold the tissue 
until it is attached in its new position. 


Fig. 


Fig. 8. 
Fig. 8.—Postoperative swelling. 
Fig. 9.—Swelling reduced after one week. 
of the mouth which becomes visible on the outside, as shown in Fig. 8. This 
causes swallowing difficulties in the first two to three days after the operation. 
The swelling decreases considerably in a week, as shown in Fig. 9. 
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The lingual periosteum-covered side of the mandible slants outward more 
or less which is favorable for denture retention. The lingual bone will be 
covered in a few weeks with granulation tissue and finally, in about two months, 


epithelium (Fig. 12). 





Fig. 10. Fig. 11. 


Fig. 10.—Intraoral view of extension of lingual sulcus. 
Fig. 11.—-Denture with lingual wings extending into newly created sulcus. 





Fig. 12.—Plaster model showing extension of sulcus and outline of wing on lingual flange 
of denture. 


The disadvantages of the nonepithelized bone wound are sensitivity to 
touch and the existence for some time of the granulation tissue, the surface 
becoming smooth only after the epithelization has been completed. Therefore, 
one can eover the bare lingual surface with a Thiersch graft, as shown in Fig. 
6. The transplantation is a minor operation which is worth while for the re- 
lief of pain and shortening of the period of aftertreatment, and has only the 
disadvantage that the average oral surgeon is not accustomed to it. If this is 
the ease he may safely refrain from performing it; it is not at all necessary 
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for the final suecess. According to Esser, the cuticular graft preferably taken 
from the upper arm is fixed in the mouth by sticking its epithelial side with 
Mastisol to a stent. This is pressed, in a plastic state, on the surface of the 
wound, then cooled, clipped, and dried. Thus the surface of the wound of the 
cuticular graft is pressed well against the periosteum of the lower jaw. To 
that end one can prepare before the operation on a plaster cast a small plate 
of shellac or synthetie resin. Except for penicillin therapy no other postopera- 


tive treatment is necessary. 
Postoperative Treatment 


The patient takes liquid and soft food. Light pains and difficulties in 
swallowing always exist for two to three days. They are the greater the farther 
backward the incision extends, and the bigger the postoperative swelling is. 
Because of possible complications we prefer to hospitalize some of the patients, 
especially older ones, for a couple of days. This is certainly not absolutely 
necessary as no very serious complications have to be feared. 


Prosthesis 


The prosthesis can be made in various ways. It may be prepared before- 
hand from a plaster cast. Long wings are constructed to reach down on the 
lingual side (Fig. 11). These wings are lined at the end of the operation and 
can be lengthened if necessary. If the prosthesis is made later one must reckon, 
unless one has used the Thiersch method, that the lingual bone surface changes 
its form. Either one waits for its final epithelization for about two months, 
or if he does not want to wait, he must reline the prosthesis later on. We 
generally place the prosthesis three weeks after the operation. Its retention 
has been good without exception. The long lingual wings did not have to be 
changed and it did not rise any more when moving the tongue or opening the 
mouth, or when masticating. As the lingual wings tilt in a little the prosthesis 
must be inserted from behind, first on one, then on the other side; the patient 
must learn to do this in the proper way. In the beginning, it may pain a little. 
But the pain does not persist on pressure. If there are high spots which cause 
pressure they must be relieved, but not too much. It was not found necessary 
to extend the prosthesis far back into the muscle-free triangle, and buceally it 
needs only be extended to the margin of the immovable mucous membrane. 
If the alveolar ridge is very low anteriorly, it should be improved by ridge 
extension. 
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THE CLINICAL TOXICITY OF ANTIBACTERIAL DRUGS 


A Comparative Review of the Literature Based on 96,075 Cases Treated 
With the Sulfonamides and Antibiotics 


Austin H. Kutscuer, D.D.S.,* AND STANLEY L. LANE, M.D., D.D.S.,** 
New York, N. Y. 

HIS paper reviews the literaturet from 1936 to Nov. 1, 1950, concerning 

the manifestations of toxicity observed during and after the systemic 
administration of the following antibacterial agents: aureomycin, bacitracin, 
chloromyeetin, dihydrostreptomyein, penicillin, streptomycin, sulfadiazine, 
sulfaguanidine, sulfathalidine, sulfathiazole, terramycin, and topically applied 
tyrothricin. The literature on chloromyeetin and terramycin from Nov. 1, 
1950, to April 15, 1951, is also reviewed. 

Tables I and Ilt summarize nearly all the large clinical studies§ involving 
the above drugs, as well as nearly every published report on aureomycin, 
bacitracin, chloromycetin, and terramyein, which includes more than five 
eases. Only those reports were included which recorded the incidence of toxic 
reactions to antibacterial therapy. 

Owing to the varied manner in which clinicians have recorded and inter- 
preted toxicity, the true incidence of a given toxie reaction probably lies 
somewhere between the two percentage figures in columns B and C in Tables 
I and II. The pereentage in column B, usually the higher one, represents a 
compilation of reported percentage reactions. The percentage in column C has 
been obtained by dividing the total number of reactions by the total number 
of eases reported for that drug. The figures at the bottom of Tables I and II 
refer to the bibliographical references! for that drug. 

The literature on the systemic administration of bacitracin is too meager 
to report. 

Some of the reactions listed (particularly those in which only a very small 
percentage of the total patients receiving a drug manifested such a reaction) 
could have oceurred coincidentally. Thus, association of symptoms with a 
particular antibacterial agent does not necessarily denote causation. 

*Division of Research, School of Dental and Oral Surgery of the Faculty of Medicine, 
Columbia University. 

**Division of Oral Surgery, School of Dental and Oral Surgery of the Faculty of Medi- 
cine, Columbia University; Assistant Attending Surgeon, Presbyterian Hospital. 

*This study was supported in part by a grant-in-aid from the Ciba Pharmaceutical 
Products Incorporated, Summit, N. J. Grateful acknowledgment is also made of the assistance 
of Abbott Laboratories, Sharpe & Dohme, Inc., Lederle Laboratories Division of American 
Cyanamid Co., Parke, Davis & Co., E. R. Squibb & Sons, Merck & Company, Inc., Commercial 
Solvents Corp., and Chas. Pfizer & Co., Inc., in the preparation of special reference material 
for this paper, with especial appreciation to Dr. William P. Boger, Acting Medical Director, 
Sharpe & Dohme, Inc., and Mr. William Salant, Reference Librarian, Medical Library, College 
of Physicians and Surgeons. Columbia University, N. Y. 

tThe authors express their appreciation to Dr. Neal W. Chilton for his suggestions upon 


the presentation of the statistical material, and to Miss Doris Poroma and Mrs. Joyce Bacher 
for valuable assistance in the preparation of this manuscript. 

$Only papers written in the English language were reviewed. 

|The complete bibliography of the reports included in this review is available from the 
authors upon request, 
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TOTAL NUMBER CASES 
SYMPTOMS e 
General 

Acidosis 
Cephalalgia 
Ageravation of symptoms 


Dune Sry! 


Cyanosis 
Fever and 


chills 


Flushing and heat (*hyperemia) 


Burning 
Jaundice 


(*hepatic and 


hemo 


lytic) 
Edema 
Malaise 
lassitude, 
Pruritis 
Sweating 
Testicular complaints (*tingling 
pain, epididymitis) 

. Allergic Manifestations 
Sensitivity reactions 
Asthma 
Herxheimer reaction? 
Id reaction 
Serum | sickness-like 

lactoid reaction) 
Skin sensitivity 

. | Urticaria 

. Arthralgia and Arthritis 

. Cardiac Complications 
Bradycardia 
Circulatory disorder (*collapse, 

drop blood pressure) 
Precordial pain 
Tachycardia and palpitation 
Eye Signs 
Conjunctivitis 
Miscellaneous (*episcleritis, 
iritis, injected sclera) 

Visual disturbances (*vision 
oss, filmy vision, yellow 
vision) 

Gastrointestinal Disturbances 
Abdominal distention 
Abdominal pain 
Anorexia and indigestion 
Vomiting and/or nausea 
Diarrhea 
Gastritis 
Gastroenteritis 
Miscellaneous 
Intestinal hemorrhage 

diarrhea) 
Hemorrhoids 
Proctitis (*pruritus 
fissure, perianal 
anal irritation) 

Hematologic Changes 
Anemia 
Acute hemolytic anemia 
Blood dyscrasias (other) 
Eosinophiles 
Leukocytosis 
Leukemoid 
Leukopenia 
Granulocytopenia (*neutropenia, 

agranulocytosis) 
Thrombocytopenia (*thrombocy- 
topenic purpura) 
Hepatic Damage—hepatitis 
(*hepatitis, acsites) 

. Local Reactions (*thrombophlebi- 
tis, soreness, necrosis, 
slough, transient pain) 


(*faintness, fullness, 
weakness) 


(*anaphy- 


he thobotots 


te 


SORIA new 


to 


ee a a 


(*bloody 


anal 
ssure, 


ani, 


Myalgia 
58. Neurological Disturbances 

Mental disorders and psychoses 
(*confusion, disorientation, 
drunkenness, C. N. dis- 
turb.) 

Cerebral stimulation 
irritation, tenseness, 
ousness, insomnia) 

Depression (*depression and 
drowsiness ) 


(*mental 
nerv- 
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0.89 
0.10 


1.40 
0.16 


0.58 


0.58 
0.17 


0.43 
0.97 
5.32 
0.35 
0.01 


0.02 
0.35 
0.07 


0.01 
0.03 


0.01 
0.01 
0.04 
0.06 


1.00 
0.09 


0.05 
0.10 


0 
1.81 


0.01 
0.01 
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11,305 
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2,396 
3,097 


930 
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TABLE | 





AUREO- CHLORO- PENICIL- STREPTO- TERRA- 
a een MYCIN MYCETIN LIN MYCIN MYCIN 

TOTAL NUMBER CASES 2,204 1,556 18,519 11,305 659 
SYMPTOMS i, 2 |) 4 8. ¢ 2s AB 




















62. Neurological disorders 209 0 3.097 0.74 
63. Auditory disturbancees (*tin- 12.394 8.89 
nitus, deafness—temporary | 
and permanent, partial and 
total) 
Encephalopathy (*toxic neurop- | 4.034 0.05 
athy) 
Peripheral neuritis (*nerve 10,420 O.11 0.06 72 1.39 
palsy, nerve root pain) 
Paresthesia (*numbness—fin- 05} 7,041 3.30 
gers, legs, toes, hyperes- | 
thesia) 
Vertigo 7 5 4 .57| 1,686 0.18 0.02 ** 
Vestibular disturbances 10,193 314.81 
(*eighth nerve damage, 
ataxia) 
Oral Disturbances 
Stomatitis 
Glossitis 
Cheilosis 
‘ Tongue discoloration 
. Respiratory Disturbances (*dysp- 
nea, breathlessness, respira- 
tory failure) 
75. Skin Reactions 
7 Dermatitis is 38] 10,420 
Desquamative and_ exfoliative | 63 18 10,520. 
dermatitis 
Dermatitis venenata 
Photosensitivity 
Vulvovaginitis and vaginitis 
Rash (*scarlatino, fleeting 
erythema) 
Urinary System Disturbances 
Bladder irritation (*burning 
urination) 
Kidney disturbances (*renal im- 
Ppairment, nephritis, uri- | 
nary disturbances, nephro- 
toxicity ) 
Decreased urinary function 
(*elevated N. P. N., nitro- 
gen retention, azotemia, 
oliguria, decreased P. S. P.) 
Albuminuria (*cylindruria, uri- 10.00 
nary casts) 
Nephrosis | 10,420 
Renal calculi (*kidney stones, | 
renal colic, renal obstruc- 
tion, crystalluria) 
Anuria 
Hematuria 
Hematuria—microscopic 
Hematuria—eross 
Renal pain (*loin pain, back- 
ache, costovertebral pain) 


Reference Numbers 














46-116, 

1115-1119 
Key: 
A, Number of patients studied for the specific reaction. 
B, Percentage of patients studied for the specific reaction, who manifested these reactions. 


_C, Percentage of the total number of patients receiving the antibacterial agent, wha 
manifested the specific reactions, 
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1.513 0.33 0.03 1.658 0 0} 1,164 0.86 0.10 984 0.10 0.01 
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*Including. 

+Following treatment of spirochetal diseases only. 

e When one investigator reported 2 or more reactions which were grouped together in 
this paper under one symptom, only the largest figure was included. 
of vertigo were included under Vv 


**For streptomycin all reports -estibular disturbances. 
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TABLE II. DIHYDROSTREPTOMYCIN 





~ TOTAL NUMBER CASES «462 
COLUMNS rt B 


Albuminuria 42 0 0 
Auditory disturbances 118 0.14 0.04 
Eosinophilia 20 0.30 0.01 
Exfoliative dermatitis 14 0.07 0.01 
Hematuria 21 

Kidney disturbances 41 

Leukopenia 42 

Local reaction 189 

Nausea and/or vomiting 195 

Paresthesia, fingers 20 0.05 

Rash 98 0.04 

Vertigo 293 0.03 

Vestibular dysfunction 56 0.04 


These figures are presented solely as an extensive comparative survey of 
the literature. It is not possible to draw conclusions nor discuss the findings 
within the short confines of this paper. 
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DENTINOMA 


(icorGE G. INGHAM, D.D.S., AMARILLO, TEXAS 


DENTINOMA is a tumor of odontogenic origin, a rather rare type of 
A odontoma, composed chiefly of dentine. .Only very few authentic cases 
have been reported. 

The first case was published in 1936 by F. S. Straith.1 However, no de- 
tailed histopathologic description was given. The pathologist’s report was given 
as follows: ‘‘The specimen consists of a molar with incompletely developed 
roots and several irregular, hard, bony masses which ean be fitted over and 
around the cusps of the tooth. Seetions show an eburnated mass of bone and 
dentin. There is no enamel and no definite root and crown arrangement. Tlfe 
mass is traversed by canals carrying blood vessels. Diagnosis: Odontoma with 
impacted third molar.’’ 

Thoma? reported one case in his book, Oral Pathology, in 1941, and another 
case in the third edition of the same book in 1950. E. C. Stafne* * reported two 
eases in 1943 and an additional case in 1946. 

In analyzing these reports, one comes to the conclusion that the only true 
dentinomas are those reported by Thoma and the first two by Stafne. The one 
reported by Straith is not quite certain because of the rather short pathologist’s 
report. The specimen had been decalcified and therefore the absence of enamel 
may have been the consequence of its dissolution by acid. This might have been 
a composite odontoma. Both of Thoma’s cases seem to be true dentinomas, as 
do the two eases reported by Stafne in 1943,° although Fig. 2 in this paper is 
very indicative of the possibility that enamel might have been present on the 
surface of some dentinal areas. The case reported by Stafne in 1946* is definitely 
not a pure dentinoma, but a composite odontoma because he, himself, reports 
the presence of enamel. In fact, in a personal communication Stafne states: 
‘*These cases probably should have been published under any other title than 
‘Dentinoma,’ since they apparently contain dental structures other than 
dentin.’”’ 

Interestingly enough, in all these cases, with the exception of Thoma’s 
second case, the dentinoma (or odontoma) was situated over the coronal portion 
of an impacted tooth. 

The ease to be deseribed here concerns a female patient, aged 19. It is 
different from the ones reported in the literature in that it represents a hard 
tissue growth on the mesial root apex of a mandibular first molar. The roent- 
genogram (Fig. 1) shows the growth in situ. The apical end of the root seems 
to penetrate for a short distance into the radiopaque growth with which it is 
fused. The lamina dura of the alveolar bone surrounding the root seems to be 
continuous with a compact bone lamella surrounding the hard tissue growth. 


From the Colorado Dental Foundation, Colorado Springs, Colo. 
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Between this compact bone lamella and the tumor there is a wide, radiolucent 
area which is continuous with the much narrower periodontal space. The 
radiopacity of the growth is similar to that of the dentine, probably somewhat 
less so, especially at the periphery of the growth. In this region there are a 
few irregularities on the surface; otherwise the surface of the growth is fairly 


smooth, but its boundary is not as sharp as the surface of the root. 
The pulp of this tooth, which has two amalgam fillings, is vital. A large 
pulpstone can be seen in the pulp chamber close to the entrance of the distal 


pulp canal, The patient complained of vague pain. The diagnosis of ‘‘eemen- 
toma’’ was made clinically. The tooth and growth were removed upon request 


of the patient in fear of possible future complications. 


Fig. 1.—Roentgenogram of mandibular first molar with radiopaque growth at apex of mesial 


The microscopic examinations showed that the tumor consisted mainly of 
dentine (Fig. 2, A and B). Dentinal tubules can be seen in cross section as 
well as in longitudinal section. In the central areas, the hard structure is rather 
dense, with only a few nutrient canals. In the periphery, however, a larger 
number of spaces can be observed, filled with a rather loose connective tissue 
(Fig. 3, A). In the periphery, the degree of calcification does not seem to be 
as good as in the central areas. In fact, in numerous regions, interglobular den- 
tine can be found (b in Fig. 3, B). In some areas of the connective tissue of the 
nutrient canals, odontoblast-like cells can be observed (a in Fig. 3, B). At the 
surface, a definite tendency to continued growth can be observed. The wide 
radiolucent space between bone and tumor in this region might also indicate 
active growth of the tumor in this region. With the exception of the irregu- 
larly flat surface facing the basal bone (Fig. 3, A), the tumor is covered by a 
thin layer of acellular cementum. 

It is quite evident that in the formation of a composite odontoma, both 
elements of a tooth, enamel and dentine, are present. The growth described here 
showed no evidence of enamel formation, though a careful study was made for 


traces of enamel. 
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DENTINOMA 


Odontomas of the deseribed type, though lacking enamel, are derived from 
abnormal proliferation of odontogenic epithelium, either from the coronal part 
of the enamel epithelium or from the epithelial root sheath of Hertwig. In the 
first ease, the tumor will be attached to the crown; in the latter, to the root of 
The epithelium exercises an organizing influence upon the connective 


the tooth. 
Under this influence, odontoblasts 


tissue cells with which it comes into contact.® 
differentiate and form dentine of varying degrees of irregularity. 

In the described case a careful scrutiny proved the presence of epithelial 
cells arranged in a pseudotubular fashion and surrounded by a basement mem- 


brane (Fig. 4). 





Fig. 4.—Epithelial tissue in the peripheral part of the tumor. 


In the ease presented, the clinical diagnosis of *‘cementoma’’ was made. 
This diagnosis seemed justifiable because of the apical location of the growth, 
and only the microscopic examination could reveal the true nature of the tumor. 

It is possible, especially in the light of the recent case reported by Thoma, 
that dentinomas, like cementomas, are preceded by a proliferation of connective 
tissue. In dentinomas, the proliferating connective tissue contains remnants of 
Hertwig’s epithelial sheath that induce formation of dentine in a later stage. 





GEORGE G. INGHAM 


Summary 


A true ‘‘dentinoma,’’ one of the rare types of odontomas, is presented. The 
tumor had developed at the apex of a mandibular molar. The origin of such a 
growth is discussed, and the possibility of its development as a result of pro- 
liferation of connective tissue and of cells of Hertwig’s epithelial root sheath 


is taken into consideration. The epithelial remnants induce the undifferentiated 


cells of the connective tissue to transform into odontoblasts and to produce 


dentine. 
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THE ROLE OF PERIOSTEAL ELEVATORS IN THE PRACTICE 
OF ORAL SURGERY 


r 


MatTHew Lozirr, B.S., D.D.S.,* New York, N. Y. 


F THE instruments employed in the practice of oral surgery the periosteal 

elevators are probably more essential than any others. With an exposure 
obtained by a properly designed periosteal elevator, the operator will not only 
be able to see the entire field of operation clearly after the flap is reflected, 
but will also accomplish it with greater ease and without undue traumatiza- 
tion of the soft tissue. 

There are numerous types of instruments made for the specific purpose 
of retracting the raised oral periosteum. Some of them are designed by and 
bear the names of our most illustrious surgeons. Unquestionably, most of them 
serve well in the hands of those who conceived and employ them. Among 
these we find instruments sometimes classified as periosteal elevators, though 
in reality they were primarily designated for retraction of soft tissue flaps 
in general surgery, being only later adopted for use in oral surgery. Reference 
is being made here to the curved fork retractors made with handles shaped to 
permit secure and easy retention with the aid of the thumbs. These instru- 
ments designed in various lengths, widths, and curvatures are quite satisfac- 
torily adopted in some types of oral and plastic surgery, whenever retraction 
of layers of soft tissue is intented. However, their employment for retraction 
of the oral mucoperiosteum is, with rare exceptions, best avoided, since they 
have a highly traumatie effect upon this delicate and readily vulnerable vaseu- 
lar structure. 

Almost all of the other present-day instruments designed for the exclusive 
purpose of retaining in an elevated position the raised oral mucoperiosteum 
are more or less closely similar in design, and, consequently, as it will be shown 
later, subject to identical significant shortcomings. 

First, most if not all of these instruments are made of a one-piece entirely 
unyielding metal. An instrument so constructed possesses no elasticity and 
soon tends to ereate an unbearable strain on the hand holding it, especially 
when the operation is of some length and when perfect steadiness is desirable. 

Seeond, the handle, blade, and the shaft of the instrument are designed in 
a more or less straight and continuous plane. Such lack of adequate curvature 
in the plane of the elevator not infrequently makes clear seeing of the limited 
operative field difficult, while the excessive pressure of such instrument un- 
avoidably exerted upon the patient’s lip or cheek (due to the tendeney to posi- 
tion it in such a manner as to be as much as possible out of the line of vision) 
is found to result in inereased postoperative edema. 

Third, the handle of the conventional periosteal elevator is generally en- 

*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital : 
Former Attending Oral Surgeon, Long Island Medical College Hospital and Bellevue Hospital. 
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tirely too short for the average-sized hand. It also is often insufficiently mas- 
sive and comfortable to conform properly to the curvature of the palm. Steadi- 
ness in maintaining such an instrument in a limited area, particularly when the 
adjoining cheek and lip are overactive, is difficult and after a while becomes 
practically impossible. Obviously such handicaps increase still more when 
double-ended elevators are employed. 
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Fig. 1. Fig. 2. 
Fig. 1.—Author’s periosteal elevator particularly suitable for the upper anterior region. 
The long, massive, and smooth handle, the highly | fiexible blade, and the very thin and 
adequately wide blade edge make it an ideal instrument for atraumatic retraction of the 
oral mucoperiosteum. 
Fig. 2.—Author’s periosteal elevator particularly suitable for retraction of the muco- 


periosteum over the canine eminence. 


Fourth, the blade of the conventional periosteal elevator, perphaps the 
most essential part of the instrument, ordinarily possesses two shortcomings. 
The blade, the portion of the elevator designed to hold up the elevated flap, is 
rarely sufficiently wide to retract the average-sized flap throughout its length. 
This is particularly the case when the blade, instead of being square, has 
rounded borders. When the elevated flap is somewhat wider than the blade 
of the elevator retracting it, either one or both of its margins fold over and 
obstruct the operative field, 
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The undue thickness of the edge of the blade in the average conventional 
periosteal elevator is its other shortcoming. Frequently, the boundary of the 
operative area is in such close proximity to the adjacent structure upon which 
the blade of the instrument must rest during retraction, that its proper posi- 
tioning and secure prolonged retention are quite difficult. 


Author’s Periosteal Elevator 


Trying to design a periosteal elevator which would overcome all of the 
enumerated shortcomings, I have accidentally come across an instrument 
which, though designed and manufactured for an entirely different purpose, 
seems to fulfill with some minor modifications the requirements of an ideal 
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Fig. 3.—A and B, Author's periosteal elevator particularly suitable for retraction of the 
; mucoperiosteum in the upper right and left molar regions. 
4 Fig. 4.—A and B, Author's periosteal elevator suitable for retraction of smaller-sized flaps. 
The instrument is made out of a rustless metal, platinoid. Two may be 
useful; one is about seven and one-half inches long and about three-fourths of 
an inch in width; the other is six and one-half inches long and five-eighths 
: inch wide, where it joins the handle, and about one inch wide at its end, The 
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handles of both of these instruments are four inches long, about three-fourths 
by one-half inch in thickness, oval in shape and smooth in texture. With such 
length, width, and shape the handle lends itself well to an easy and secure grip. 

With the blade of the longer instrument which is less than 1 mm. in thick- 
ness, a high degree of flexibility is realized. It is this particular property in 
the instrument which immeasurably simplifies the task in securely retaining 
the reflected flap in areas reached only with difficulty, where the cheek and lip 
interference is at a maximum. It was found that the assistant, who is required 
to maintain steadily the periosteal elevator in its proper place, regardless of 
the length of the operative procedure, is subjected to less strain with such an 
instrument than with those generally employed. The extreme thinness of the 
edge of the blade permits secure retention of the flap. 

Finally, with the choice of a difference in width of the blade of these in- 
struments, entirely satisfactory retraction of any average-sized mucoperiosteal 
flap may be obtained. 

These instruments were made from plaster spatulas, manufactured by 
J. Bird Moyer Co., Philadelphia, will stand repeated boiling, do not discolor, 
and are very inexpensive. The retractor is produced by bending the blade of the 
instrument upon itself to approximately a thirty-degree angle. The edge is re- 
shaped according to the region in the mouth where it is to be employed. After 
some trial, we have found that only three basie shapes of blades are needed to ob- 
tain satisfactory retraction in any part of the oral cavity: one to be used in the 
anterior region (Fig. 1) and two for the molar regions, one for the right and 
one for the left sides of the mouth (Figs. 2 and 3). 

The decided superiority of these instruments over other periosteal eleva- 
tors was found by us to be so outstanding that we have adopted them by nar- 
rowing the width of the blade, for retraction of all smaller-sized flaps (Fig. 4). 
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Periodontia 
THE ROLE OF INFECTION IN PERIODONTAL DISEASE 
THEODOR RoseBuRY, D.D.S., St. Louts, Mo. 


HE etiology of periodontal disease is incompletely known. There is, how- 

ever, a great deal of information on the subject. It is possible to formulate 
a hypothesis of etiology that is consistent with what is known, and whose gaps 
are useful in pointing to research that remains to be done. In this etiological] 
scheme infection is one indispensable component; but it is only one, among others 
probably equally indispensable. It is the purpose of this paper to outline the 
evidence bearing on the role of infection in periodontal disease and on the 
character of the infection so far as this is known. 

For our present purpose we may define periodontal disease broadly, and 
without the precision that only further etiological knowledge can provide, as 
an inflammatory process affecting one or more of the supporting tissues of the 
teeth—the gingival tissue, the periodontal membrane, and the alveolar bone. 
Clinically there are included here at least three entities which do not appear 
to be sharply defined, one from another, and which may occur separately or in 
any combination. These are (a) marginal gingivitis, a process starting on the 
outer aspect of the free margin of the gum and limited to the gingival tissue, 
occurring locally in relation to a single tooth or more extensively, commonly 
associated with local mild and long-continued traumatic influences and tending 
in general to respond readily to treatment that removes or corrects those influ- 
ences; (b) ulcerative gingivitis, which also affects the outer aspect of the 
gingival tissue, usually initially in the gingival papillae, proceeding with more 
or less rapid gingival destruction which may include the underlying bone and 
periodontal membrane but does not lead to pocket formation; (¢) periodonto- 
elasia or pyorrhea, involving the inner aspect of the gingival tissue in apposition 
with the tooth and the other supporting tissues as well, characterized by progres- 
sive pocket formation, and constituting by far the most chronic of the three 
entities. One or more of these clinical conditions may be found in relation to 
other known disease or disturbance, e.g., vitamin deficiencies such as pellagra 
or scurvy, intoxications due to mercury or bismuth, or associated with agranulo- 
eytie angina; or during periods of hormonal imbalance, e.g., in pregnaney. On 
the other hand periodontal disease most frequently oceurs in the absence of 
other recognized disease or upset, although the question whether these conditions 
are compatible with total good health is one of many for which as yet we have 
no answer. 

As a bacteriologist it seems to me useful to lump these seemingly disparate 
conditions together because they appear to be essentially alike bacteriologically. 

From the Department of Bacteriology, School of Dentistry, Washington University. 


Prepared for the Eighth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 29, 1951. 
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A recent report of our findings in direct dark-field examination of material 
taken from the lesions of 136 cases of gingival and periodontal disease’ suggests 
that the differences found between the three major entities may be only chance 
variations in a uniform pattern. The dark-field picture at its simplest—as it 
appears in certain cases of ulcerative gingivitis—is extraordinarily complex, 
containing, in addition to several varieties each of spirochetes and fusiform 
bacilli, spirilla, vibrios, other motile rods, cocci of several kinds, and nonmotile 
rods of several kinds. The fact may be worth emphasizing that spirochetes 
and fusiform bacilli never constitute the total flora; indeed careful observation 
suggests that the morphologically less striking cocci always far outnumber other 
varieties. In marginal gingivitis, and to a more marked extent in pyorrhea, 
there is a common tendency for stil! other forms to be present in addition to 
those just mentioned : branched and unbranched filaments, leptospiras, faleciform 
or ‘‘test-tube-brush’’ forms, amebae, and trichomonads. These latter organisms 
are, however, by no means constant in pyorrhea in our experience, and they may 
be found often enough in ulcerative gingivitis to prevent using the microscope 
alone as a diagnostic tool. Moreover, the same complex flora can be found in 
scrapings from the interdental gingival areas in clinically normal mouths, 
although in any one healthy mouth the full flora may be difficult to demonstrate, 
and the more picturesque types, notably the spirochetes and fusiform bacilli, 
are notably scanty as compared with their lush overgrowth under pathological 
conditions. Yet careful comparison of groups of cases suggests that the essential 
bacteriological difference between normal and pathological gingival tissue is 
quantitative, not qualitative. The same microorganisms seem to be present in 
both, but in enormously greater concentration in disease. And since the con- 
centration may be equally great in any of the pathological conditions, and the 
variety not distinctively different, the microscope can be used here only to 
indicate that a pathological condition is present. It can neither define the 
condition further nor measure its severity. 

Under these circumstances it is understandable that if observation be 
limited to microscopy the microorganisms of periodontal disease may be dis- 
missed as lacking etiological significance—the presumption being that they are 
‘‘secondary’’ to the true causes, proliferating in tissues damaged by other 
agencies and themselves contributing nothing to the process. There is, however, 
compelling evidence that such a view is unsound. It seems worth noting here 
that certain conspicuous clinical and pathological features of periodontal disease 
—the accompaniments of acute inflammation, e.g., hyperemia, ulceration, sup- 
puration, fetor—are so suggestive of infection as to warn that this agency 
should not be dismissed lightly. Moreover, the frequently dramatic clinical 
response to antibiotic therapy in these diseases would seem to be strong evidence 
of the significant role of infection in their symptomatology, just as their 
tendency to recur after such treatment is evidence that factors other than infee- 
tion are also operative. But the evidence for infection which seems to be most 
convincing is of a more direct kind. 

It has been known since 1907, when Veszpremi first reported the phenom- 
enon, that scrapings from the lesions of periodontal disease, when inoculated 
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into experimental animals, are able to initiate a characteristic, progressive, 
transmissible lesion which, aside from its location, has many of the characteristics 
of periodontal infection. This experimental process has been studied by many 
workers, including ourselves, but its significance does not seem to have been 
widely appreciated. 

The disease has been produced in rabbits, guinea pigs, mice, hamsters, and 
hedgehogs. In our hands?’ the guinea pig appeared most suitable. In this 
species the process may be initiated readily by injecting subcutaneously in the 
groin area about 0.5 ¢.c. of a fresh concentrated suspension in broth of patho- 
logical gingival scrapings, followed by traumatization of the injected site with 
the inoculating needle. After about four to seven days a massive fluctuating 
abscess appears. Aspiration yields several cubic centimeters of fluid, foul pus 
which on microscopic examination shows a flora teeming with spirochetes and 
containing fusiform bacilli, vibrios, cocci, and many other microorganisms. 
Even in this first animal, however, and more notably in later passages, the 
variety is less broad than in the original inoculum. Injection of 0.1 c¢.c. of 
undiluted exudate into another guinea pig yields a similar lesion, and such 
passage can be repeated in series. Traumatization with the inoculating needle 
is unnecessary in the second and subsequent passages. 

Lesions in guinea pigs take either of two extreme forms or any intermediate 
between them. The response may be a well-localized abscess, reaching a peak 
diameter of 2 to 5 em. in six days or more, then pointing, evacuating, and 
regressing to complete healing. At the other extreme there may be complete 
failure of localization, evidenced by a spreading, fluctuating cellulitis. This 
process, unless checked by belated localization, is rapidly fatal, the animal dying 
usually within seven days after inoculation. At autopsy one finds gangrene at 
the point of inoculation and a fibrinous necrosis with marked fluid accumulations 
extending a variable distance, sometimes to the axillary area on the same side, 
occasionally involving the whole abdominal and thoracie surface on both sides. 
The exudate has a characteristic foul odor, and when examined microscopically 
shows a picture indistinguishable from that of the localized abscess. In animals 
sacrificed while moribund, the internal organs are somewhat congested, and the 
adrenal glands are enlarged and hemorrhagic. 

Sections of the localized lesions show a typical acute abscess with a well- 
marked polymorphonuclear cell infiltration and fibrous capsule. In sections 
stained for microorganisms it is clear that infection does not pass the barrier of 
viable inflammatory cells. In the spreading, fatal response, on the other hand, 
the cellular response is disorderly or, in extreme instances, entirely lacking, the 
infection having extended with little or no resistance through the loose areolar 
subeutaneous tissue, in a tract bounded by necrotic tissue. In silver-impregnated 
sections of such material, Ehrenhaus,® working in my laboratory, was able to 
confirm the early observations on human lesions of Stewart,?* Tunnicliff,** and 
Zinserling®’ by finding that most of the microorganisms extend only to a rather 
sharply defined line which seems to represent the boundary of necrotic and viable 
tissue; at this boundary bacillary elements in particular are prominent. Beyond 
the boundary, in viable tissue, such forms are scarce, but spirochetes appear in 
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abundance, and as the section is examined within the viable zone one sees only 
spirochetes, sometimes in enormous numbers, forming the vanguard of the 
invasion. 

Certain additional features of this experimental infection are of interest. 
We use the subcutaneous route of inoculation routinely, but we have on occasion 
tried other routes, and have been successful by any parenteral route tried. It 
is noteworthy, however, that attempts to infect guinea pigs by feeding exudate, 
even in the large dosage of 2 ¢.c. of the undiluted material, were entirely without 
result. These findings seem to parallel certain experiences in human subjects. 
Accidental subeutaneous inoculation of man with the gingival microorganisms 
may follow human bite or a blow to the teeth, and may result in apparently 
typical fusospirochetal infection,* ° although other consequences, e.g., actino- 
mycosis,” * "1 may ensue instead. E. C. Smith? has shown that a form of 
tropical ulcer of the skin which is characterized by a fusospirochetal exudate’ 
can be transmitted to human subjects by subcutaneous inoculation. On the 
other hand several attempts” *® ** to transmit Vincent’s infection to man by 
inoculation of exudate from lesions upon either healthy or traumatized gingival 
tissue have yielded essentially negative results, i.e., at most transient self-limiting 
lesions lacking the characteristics of the original disease. We interpret these 
findings as indicating that the oral (and intestinal) mucous membranes are 
locally resistant to these microorganisms, presumably by virtue of experience 
with them, whereas the deeper tissues lack such experience and resistance. 

Another parallel between experimental fusospirochetal infection and natural 
disease of man associated with these organisms has been suggested: that the 
tendency of the experimental disease either to be localized or to spread is anal- 
ogous to the extremes in man of lung abscess and pulmonary gangrene, or of 
uleerative gingivitis and noma. The mechanism behind this difference in host 
response is very inadequately understood, and is with little doubt fundamental 
to a true understanding of the process. We have found” that experimentally 
the severity of the response is, as would be expected, roughly a function of 
dosage; but since these microorganisms appear to be indigenous to the gingival 
and other mucous membranes, experimental dosage has little meaning in terms 
of the naturally occuring diseases. 

Experimental fusospirochetal infection in the guinea pig is, as I have 
suggested, a consistent and characteristic process grossly, pathologically, and 
bacteriologically. It can be initiated with gingival scrapings from any of the 
varieties of periodontal disease, and has also been produced by injecting exudates 
from lung abscess® *” 7! and from tropical ulcer.*? We have been interested in 
a comparison of the effectiveness in initiating the disease of exudates taken from 
different clinical entities within the periodontal disease group. In a total of 
104 clinical cases used as sources for this infection, we'’ were successful in 
initiating it in the following proportions: marginal gingivitis, 13 cases, 11 
successful (85 per cent); ulcerative gingivitis, 41 cases, 28 successful (68 per 
cent); periodontoclasia, 34 cases, 23 successful (68 per cent), pericoronitis, 
4 cases, 2 successful (50 per cent), and herpetic gingivostomatitis, 12 cases, 9 
successful (75 per cent). There were no consistent.differences in the character 
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of the responses. It is apparent that the frequency of successful takes does 
not differ significantly among these conditions. We take this finding to add 
strong substantiating evidence that in infectivity as in microscopic appearance 
the microorganisms of periodontal disease do not differ significantly from one 
clinical entity to another. 

These findings seem to me to demonstrate that infection is an indispensable 
aspect of periodontal disease, but they nevertheless only seratch the surface 
of the problem. In particular they tell us little about the nature of the infection, 
and they leave almost untouched the basic question, ‘‘ What condition or con- 
ditions enable the microorganisms of the healthy gingival tissues to produce 
disease in man?’’ What, in other words, are the factors other than infection 
whose existence and etiological importance are clearly implied by these findings? 

It was in the hope that we might develop an effective instrument for study 
of the latter question—the problem, if vou will, of predisposition in periodontal 
disease—that we undertook a large-scale investigation in 1946, with the aid of 
generous grants from the National Institutes of Health of the United States 
Public Health Service, and from the John and Mary R. Markle Foundation. 
We were concerned first with the question of the nature of fusospirochetal in- 
fection, and attempted an analysis of its microflora with a view to the develop- 
ment of a defined and reproducible mixture of pure cultures to be substituted 
for unpurified exudates as the inciting agent of the disease. With the aid of 
such an instrument we planned a systematic study of predisposing agencies. 
Earlier investigations by others* ?° 7+ suggested that such an undertaking was 
feasible, and indeed that the essential pathogens in the microflora were only 
four: a small spirochete, a small fusiform bacillus, a vibrio, and a streptococcus, 
all anaerobes. An earlier attempt to confirm these findings in my laboratory 
had failed, but the conditions had been such as to suggest that our techniques 
might have been at fault. We were now armed with new methods, developed 
just before and during the war, which promised to facilitate these studies, in 
particular, for the cultivation of spirochetes,’ for the intact preservation of 
cultures,’® and for the maintenance of asepsis under the unusually difficult 
conditions required.'* Other needed methods were still unavailable, e.g., for 
the mass cultivation of spirochetes in a fluid medium, and positive means for 
isolation of anaerobie vibrios; moreover, it was apparent that the characteristics 
of the putative pathogens were ill-defined and contradictory in the reeord. We 
undertook to deal with these problems. 

The results of three years of intensive research may be summarized briefly 
in advance with the statement that we did not succeed in our major under- 
taking; we were not able to produce experimental fusospirochetal infection with 
mixtures of pure cultures. These experiments have been reported in detail. 
12, 18, 14, 16, 17,18 Their character was such as to lead us to conclude that earlier 
workers either did not have their experimental conditions under full control 
or were otherwise in error, and that the precise nature of fusospirochetal infec- 
tion still eludes us. This is not to suggest that our experience was unproduc- 
tive. On the contrary these studies have helped to open a large field for in- 
vestigation into the microflora of the mouth and other mucous membranes, with 
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implications regarding health and disease in the mouth and elsewhere, for the 
problem of natural resistance broadly, and for the biological problem of the 
ecology of a diverse microbie population. Here I shall limit myself to a brief 
review of the more significant findings. 

Some of these findings have already been mentioned. In addition it was 
found that with the aid of a battery of anaerobic media and techniques the 
range of pure cu!tures recoverable from periodontal exudates, and from the 
exudates of guinea pigs that had been inoculated with these, was similar for the 
different clinical entities, again pointing to the similarity of the microflora of 
marginal and ulcerative gingivitides and periodontoclasia. A measure of the 
infectivity of experimental exudates for guinea pigs after repeated passage was 
obtained from quantitative studies which showed that approximately 0.1 ¢.e. of 
undiluted exudate killed 50 per cent of inoculated animals (the LD5.), while 
about 4%; of this amount infected 50 per cent (the ID;.). The former value 
was estimated to represent approximately 8 billion microorganisms, of which, 
as identified microscopically, 21.0 per cent were spirochetes, 2.8 per cent, fusi- 
form bacilli, 2.3 per cent, vibrios and other motile forms aside from spirochetes, 
66.7 per cent, streptococci, 4.1 per cent, gram-negative nonmotile bacilli, and 
3.0 per cent, gram-positive nonmotile bacilli. When cultured aerobically, exu- 
date as a whole vielded only a single culture, a greening streptococcus (Strep- 
tococcus mitis). Except for this organism, all the cultures obtained from guinea 
pig exudates grew only under anaerobie conditions. These findings point to a 
complex flora, preponderantly but not exclusively anaerobic, of very low viru- 
lence, i.e., the dosage in terms of numbers of organisms is extraordinarily high. 
The total flora seen in the exudates seemed to be represented in the cultures, 
although the complexity of the flora and the variability of its members are such 
that we could not be entirely sure of this. Although we seem to have recovered 
all the exudate species in our cultures, not all of them could be isolated regularly 
or with ease (the vibrios were particularly troublesome). Moreover it became 
apparent that while it was easy for us to separate spirochetes from other bacteria 
and maintain them separately in cultures, there was no positive means at our 
disposal for separating one species of spirochete from another, or indeed for 
determining whether more than one species of spirochete is present in the gingi- 
val flora, a question which in my opinion remains unanswered. 

It was interesting that some of the morphological types or species found 
in gingival scrapings were neither seen in nor recovered in cultures from 
guinea pig exudates, including leptotrichia, actinomycetes, cocci other than 
streptococci, and the falciform or ‘‘test-tube brush’’ organisms. We interpreted 
this finding to indicate that the organisms mentioned are not contributing 
pathogens in the experimental disease. Thinking that our failure to reproduce 
infection with experimentally recombined cultures might have been due to the 
presence of a virus or other obligate parasite in the exudates, we applied con- 
ventional techniques for virus isolation, including blind passage, with negative 
results. Additional evidence that a virus is not concerned in this process was 
obtained in two other experiments. In one it was found that a suspension of 
recombined cultures in a sterile filtrate of guinea pig exudate was no more 
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infective than the same combination suspended in broth. In another experi- 
ment, more convincing evidence on this point accrued incidentally to the finding 
that whole exudate could be maintained in mixed culture through at least ten 
serial transfers, the tenth such serial culture showing the full flora micro- 
scopically and being as infective as the first. Estimation of the dilution of 
original inoculum entailed during the course of these ten culture passages in- 
dicated that the capacity of the infective principle in exudate to withstand 
dilution, as measured previously, had been exceeded many billionfold. Since 
it is not likely that a virus could have multiplied in these cultures, it appears 
highly improbable that a virus was present as an infective component of the 
fusospirochetal flora. 

In the last of our recombination experiments we had 65 cultures derived 
from a single passage ‘‘strain’’ of fusospirochetal infection in guinea pigs, it- 
self initiated with gingival scrapings from a case of ulcerative gingivitis. <A 
systematic study of these cultures reduced them to a minimum of 17 distinet 
microorganisms. Many of these organisms are imperfectly understood, and the 
question of the similarity or disparity of possible replicates could not be com- 
pletely resolved. Consequently when they were recombined for infectivity tests 
as many as 34 cultures were included. In this experiment the mixed culture 
technique mentioned in the preceding paragraph was used. While the mixed 
cultures and the responses in guinea pigs inoculated from them showed more 
points of resemblance to typical fusospirochetal infection than had been seen 
in earlier trials, the results still fell far short of duplicating the picture readily 
reproduced with whole exudates or the serial mixed cultures derived directly 
from them. 

If it be assumed that no essential organism was missing from our cultures, 
and that the cultures had not changed significantly as a result of unavoidable 
storage or equally unavoidable technical manipulation, these being assumptions 
which seem tenable but are not proved. it may follow that the infective prin- 
ciple in fusospirochetal infection (and presumable in periodontal disease) re- 
sides in an ecological balance of the flora, or of certain inadequately defined 
members of it. We have been able to maintain infectivity through passage both 
in exudates and in cultures, i.e., both in vivo and in vitro, but we have lost 
it in our efforts to separate and then recombine the component microorganisms. 
This is the point at which the problem of infection in periodontal disease, and 
the many related problems, stands at the present time. 


Summary 

There is found in periodontal disease a characteristic and highly complex 
microflora which appears to represent an overgrowth of microorganisms found 
in the healthy mouth. This so-called fusospirochetal flora contains many micro- 
organisms in addition to fusiform bacilli and spirochetes. The fusospirochetal 
flora is eapable when injected parenterally of initiating a consistent, trans- 
missible experimental infection in which the characteristic microorganisms per- 
sist. This infection may be benign or fatal depending in part on dosage, and 
may entail massive invasion of viable tissue by spirochetes. In its microscopic 
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appearance and in its experimental infectivity the fusospirochetal flora appears 
to be essentially similar in the different clinical entities of periodontal dis- 
ease. Earlier reports that this flora is constituted by four species of anaerobes 
have not been confirmed. We have been able to isolate a range of microorgan- 
isms that seem to represent the whole flora, all in pure culture except for spiro- 
chetes, which were free from other bacteria but may have represented more than 
one spirochetal species. The dosage of fusospirochetal exudate for guinea pig 
infection and death has been measured and the proportions of its component 
morphological groups of microorganisms estimated. Evidence has been obtained 
that neither viruses nor other forms uncultivable in vitro are members of the 
fusospirochetal flora. In one exudate passage ‘‘strain’’ at least seventeen appar- 
ently distinct varieties of microorganisms were obtained in cultures. These 
organisms could be grown together in mixed culture through at least ten cul- 
ture transfers, the mixture retaining its pathogenicity undiminished, but when 


separated and recombined, pathogenicity was lost. 
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Oral Medicine 


I. ECOLOGICAL INDICATIONS 


WituiAm A. ALBRECHT, PH.D., CoLtumsBtia, Mo. 


Introduction 


ROTEINS are taking on greater prominence in our thinking. This results 

from the increasing amount of information about these more complex mole- 
cules as they (a) compose the body structures, (b) play metabolic roles in its 
activities, (e) protect it from invasion by foreign proteins, and (d) serve for 
the reproduction either of its parts or its species. The all-inclusive and exces- 
sively general term of ‘‘crude’’ proteins, represented by the total nitrogen of 
an ashed substance multiplied by 6.25, is slowly giving way to the term ‘‘com- 
plete’’ proteins. The wider use of this latter term of greater specificity is en- 
couraging, even if the nutrition of the white rat rather than that of man is the 
criterion for it. Improvements in the sciences, other than chemistry, to give 
us clearer observations and more refined measurements of what only recently 
was beyond the pale of comprehension, are compelling the atomic arrangements 
or structure of these larger molecules to reveal their intricacies, even if their 
chemical reactions are commonly very sluggish. 

Where chemistry was once mainly an analytical searching out of measured 
quantities of the elements, it is now a highly complicated science, not only of 
the inorganie and the dead, but also of the organie and the living. Synthesis, 
more than analysis, is now the vogue. It is taking a single natural substance, 
like crude oil, removing portions of the molecule from one position, placing 
them into new locations there, or replacing them, until the petroleum chemists, 
for example, are taking the heavy oils and converting them into lighter liquid 
fuels. Conversely, they are taking the gases and converting them into heavy 
lubricating oils. They are even displacing the yeasts in their function of using 
sugars and grains to give us ethyl aleohol. They are producing this restraint- 
releasing, headache-provoking beverage from crude oil at costs far below those 
the best distillers could have envisioned in their most vivid dreams provoked by 
imbibition of their own product. 

With this growing chemical knowledge about proteins while their structures 
and reactions are being untangled, and under the increasing general nutritional 
concern coupled with the agricultural economic considerations directed to them, 
the carbohydrates and the calorie services in nutrition as challenge to the bio- 
chemist and nutritionist are falling into the background. Proteins alone are 
the substance through which life flows. This intensively concentrated study of 
the proteins bids fair to make the last half of the twentieth century the era of 
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real nutrition. This would be much as the other sciences have demonstrated 
their growth, each of which had its own but almost an entire century. Unfortu- 
nately, it is the deficiencies of proteins under the failing nutrition and failing 
health that are crowding this output of knowledge about them into such a limited 






time period. 






Proteins Are Fit Subject for Study in Comparative Biochemistry 
of Single Cells 

Since proteins are the carriers of life, we may well learn of their nutritional 
services from biochemical investigations of them in the plants and animals as 
well as in man. Accordingly, it would be well to study what Osborn®* would 
eall comparative biochemistry, much as we study comparative anatomy. By 
such an approach we might see the patterns, fundamental chemical principles, 
and funetions or reactions of compounds running throughout the former as 
we see anatomical similarity of body parts and their functions in the latter. 
Perhaps we would find that proteins are proteins for a’that, whether in the 
lowest or the highest life forms. The single-celled microbe, whether autotrophic 
or heterotrophic, may perhaps serve as the unit in such a study which would 
build upward from the single cell unit in simplicity at the bottom, to man and 
utmost complexity at the top of the biotie pyramid. 

That the microbe may be coming into its own in biochemistry is no flight 
of faney. As a synthesizer of unusual compounds, its antibiotic products have 
attained prominence not only as protection but also as nutrition. We have been 
moving away from nutrition as a matter of merely dumping into the gastro- 
intestinal hopper, the carbohydrates, fats, proteins, vitamins, minerals, and 
water, as items measured and studied mainly as requirements in bulk for fuel. 
We have moved our thinking in nutrition on toward the delicately integrated 
functions of the chemical compounds of specific molecular structures for their 
services through their transformations. We have pushed nutrition into both 
the synthetic and the simplifying processes within the organisms under study 
whether that be microbe, plant, animal, or man. The increasing complexity of 
life processes in their anabolic and katabolic manifestations is moving our 
thinking retrogressively from man to animals, to plants, and on downward to 






















include the microbes. 

This progress of integrating the comparative biochemistry of the entire 
biotic pyramid is particularly gratifying to a soil microbiologist and a student 
of soil fertility. It is gratifying to learn that not only the medical profession 
is using antibiotics for protection of man against invasion of himself by various 
microbes—even to the dangerous extent of sterilizing the entire intestinal tract 
—hbut also that nutritionists are turning from fighting to courting microbes, 
from the products of which we get highly improved nutritional values in all 
the food components when these are ingested together. 

But this movement of our thinking through comparative biochemistry 
from man down through animals and plants to the microbe should not stop 
there. Instead, it should lead our thought on down to the foundation of all 
life, to the base of the entire biotic pyramid, which is the soil fertility, the 
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essential elements of the soil. It is from there, in the ultimate, that the syn- 
thetic performances building all life forms must take off. It is to the deficiencies 
and the sufficiencies at that point that the incomplete and the complete nutrition, 
or the bad health and the good health, respectively, of different kinds of life 
must be more generally related. 


Proteins for Protection Against Disease and Degeneration Demand 
Fertile Soils for Their Production by Plants and Microbes 

The nutritional approach to so-called ‘‘diseases’’ has been showing much 
promise for better health. Students of the soil and its microbial flora see still 
greater promise for it when the fertility of the soil under the vegetables and 
the forages rather than the species of the plant, name of variety, breed, or 
pedigree is recognized as the determiner of the nutritional values of those foods 
and feeds. That the invasions of the body by microbes should often be only 
symptoms of, and not responsible for, diseases, and that decadent health should 
be aseribed to malnutrition bringing on degeneration of tissues and functions 
are growing concepts of the facts. These concepts are being demonstrated in 
the mounting numbers of deaths from heart failure, cancer, diabetes, arthritis, 
anemias, leukemias, and arteriosclerosis. 

The high values of proteins in nutrition for body regeneration are coming 
into prominence. It is now acknowledged by the profession itself that the 
‘‘medical practice is highly dependent on nutrition.’"'' The use of protein 
hydrolysates for intravenous feeding during coma, ante- and postsurgery periods 
has already demonstrated nutrition at high protein levels as basie for recovery 
from disease regardless of whether this originates from degeneration or other 
causes. If these desperate situations of threatening deaths can be removed, or 
if death’s grasping hand can be stayed off for a longer time, by the more com- 
plete list of amino acids suddenly thrown into the blood stream, is it illogical to 
consider that the body's degeneration was possibly brought on by a long period 
of poor nutrition under protein deficiency? This hypothesis seems all the 
more reasonable when nutrition can be poor in terms of (a) total proteins, (b) 
the required amino acids, and (¢) all that is required from the soils, the plants, 
and the animals in synthesizing them for us. 

When the farmer has always been telling us that **protein-rich crops are 
hard to grow,’’ when the feeding for fattening purposes only of our herbivorous 
livestock equipped with their own set of protein-synthesizing paunch microbes 
requires imported protein supplements, and when feed crops and food crops are 
credited for their yields in tonnages and bushels rather than for their nutri- 
tional values delivered, are we hesitant much longer to consider our degenerat- 
ing health as premised on protein deficiencies and these in turn on fertility 
deficiencies in the soil? 

Perhaps by looking at nutrition and the soil together on a larger geographic 
scale or in a wider array, there will stand out more clearly the indications from 
the ecology of various life forms that protein deficiencies are provoked by de- 
ficiencies in soil fertility. By the term ‘‘ecology’* we mean the particular order 
in the distribution of living species over the earth. Naturally, many factors 
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come in to determine the places where a certain kind of life is found in domi- 
nance. For our purposes here it is not necessary to tabulate all of them. It is 
essential, however, to point out that food to maintain the species registers its 
significance quickly and forcefully. 

In considering the term ‘‘food,’’ one would seareely give major emphasis 
to the calorie value of carbohydrates and fats as the commonly limiting factor. 
The delivery of calories is a function of most any ecarbon-containing compound. 
The shortage in calories is not the first or most prevalent food deficiency. To 
date there has been no experimental suggestion that carbohydrates of specific 
chemical structure are required. Mono- and disaccharides, levo- and dextro- 
rotatory structures, and other differing forms all seem to serve well. But when 
we consider proteins, then (a) the limited supply, and (b) the completeness in 
required or specific chemical structures of the amino acids for nutrition become 
limiting factors very quickly and often. We propose to consider proteins, and 
all that is associated with them in their synthesis and transformation for nutri- 
tional services, as the major means of connecting soils and nutrition. 

Since animals do not synthesize their proteins, or amino acids, from the 
elements, but are dependent for this creative activity and this nutritional sup- 
port on the plants and the microbes (some of the latter living in the animal’s 
alimentary tract), we must first undergird the plant’s production of complete 
proteins if our animals and we are to be well-fed in respect to this complex 
food constituent. For an appreciation of the plant’s struggle to elaborate the 
complete proteins for us generously, we must look to the many soil factors con- 
cerned. As these vary, we may well expect the protein compounds elaborated 
by the plant to vary. These may not represent a complete array of the required 
amino acids for the nutrition of the animal using the plant as its feed even 
though they represent an array complete enough to grow that plant and yield 
a significant mass of plant proteins of its own limited kind. Different soil 
fertility factors, then, represent differences in the array of amino acids and 
in the amounts of each coming from plants as they are different species or as 
there are differences in chemical composition within the same plant species. By 
such reasoning, then, human nutrition as a struggle for complete proteins goes 
back, not to agriculture as it represents industry or economics concerned with 
prices to be rolled back, but to fertile soils alone on which plants can create 
proteins in all completeness. 


Animal and Plant Proteins Point to Their Own Shortages 
According to Fertility Deficiencies of the Soil 


By only a hasty sean of the agriculture of the United States one is reminded 
that meat, our major protein, is produced neither extensively nor just anywhere. 
The kind of meat varies also with different fertility levels of the soils. Beef, 
our choice protein food, now produced and served with less fat and more lean 
on it, is dominant in the mid-continental West. This is produced more by the 
nutritional wisdom of the cows than by that of the cattlemen. The cow ranges 
far to select and to balance her proteins and carbohydrates according to the 
soils growing the vegetation. Cows select different plant species. They show 
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less discrimination between species as the soils growing them are more fertile. 
What is a weed because the cows refuse it on one soil may be a cow’s choice of 
herbage on a more fertile soil. Beef grows on the less weathered, more fertile 
soils of that mid-continent. It is associated with the soils that produce alfalfa, 
a high-protein, mineral-rich forage which farmers in the East provide by pur- 
chase and importation rather than production because there on the more 
weathered soils this crop is ‘‘hard to grow.’’ Production of beef protein fits 
best into only a segment of the ecological pattern of plant proteins. Corre- 
spondingly, this is also only a segment of the soil fertility pattern. Shall we 
not, then, look for the causal connection between protein deficiencies and soil 
fertility deficiencies? 

Pork production is big business in the eastern mid-continent. It is con- 
nected with the corn crop, which is in the same business category there. These 
agricultural activities are linked together because pork production is fat pro- 
duction from corn starch more than it is lean meat output from corn proteins. 
As a complete protein, corn is deficient in the amino acids, tryptophane, lysine, 
and methionine. It is too deficient in these respects even for an extended fat- 
tening period. Feeding of corn with its ‘‘erude’’ protein calls for supple- 
mentary protein feeds to cover these deficiencies. 

If the extensively used text on feeds and feeding of farm animals may be 
considered authentic, then during the last forty years even the quantity of crude 
protein has fallen from 10.3 per cent for the single grade of corn then prevailing 
to 8.8 per cent for even today’s No. 1 grade, 8.6 per cent for No. 2, 8.4 per cent 
for No. 3, 8.2 per cent for No. 4, and 7.9 per cent for No. 5, according to present 
grades of this feed grain. What this shrinkage in the quantity-of protein in a 
bushel of corn has done to shrink the quality or completeness in amino acids 
has not yet been completely specified. 

The corn belt then is that area in the ecological pattern where plant proteins 
are too erude or deficient in certain amino acids for the growth of animals. 
[Imported protein supplements are required. Even other crops than corn grown 
there do not supplement the deficient corn protein except as the soils growing 
them are given some fertility treatments. The solution of the problem, then, 
is not a matter of calling on other crops or bringing in other plant species. 
Instead it is a matter of improving the soil fertility for serving any plant species 
crowing there. 

While the temperate zone may have its struggles by man and animals for 
their proteins, it is well to remind ourselves that the animals surviving there 
are still mainly the herbiverous ones. They ean still live on grass. That the 
tropical soils, washed out or leached so far as fertility goes, under high rainfall 
and temperatures should be so unproductive in protein that herbivorous feeders 
are absent and earnivorousness and cannibalism are the rule may never have 
challenged our thinking about ecological patterns as so significant. In the wet 
tropics, both land and sea animals are dominantly carnivorous. They must eat 
each other to get their proteins. Man ventures into the wet jungles in fear of 
them. Soldiers likely to be dropped into tropical waters during the last war 
went equipped to fight sharks, giant squids, and other vicious and voracious sea 
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life. Dropped into wet tropical lands a single airplane crew was an overburden 
on the food supply of a village. For their hospitality by the natives they were 
of necessity parceled out one or two per different village in conformity with 
the meager food support available. Those village natives were living on their 
protein supply garnered mainly from the sea, and very little, if any, from the 
soil. 

High temperatures and highly leached soils of the tropies seem almost to 
prohibit seed production by plants in those regions. Temperature as a factor 
for carbohydrate delivery puts the seed grains with high starch content into 
mainly the temperate zone. Cereals, for illustration, are most common there, 
even though they have been pushed to either the colder or warmer fringes. On 
crowding them toward the latter, the seed crops shift to oil as the energy storage 
in place of the starch alone. With the increase in oil as part of the seed, the 
protein part decreases. Tropical crops storing starch do so in the underground 
roots and tubers suggesting that at the lower temperatures prevailing within 
the soil, there is preserved or stored what in the above-ground part might be 
consumed by the plant itself, under the higher metabolic rates compelled at 
those higher temperatures. Crops bearing oil-protein seeds in the temperate 
zone are grown mainly during the heat of the summer. It is a belief that even 
for corn, when the temperature becomes excessive, the grain yield is lowered 
because of the plant’s speedy metabolic consumption of its own sugars in place 
of their conversion into, and storage as, starch in the grain. 

Seeds of any kind represent (a) the germ of the plant’s reproduction, 
(b) reserve energy materials to be activated and consumed during germination 
and early growth, and (¢) survival during dormancy, period of drought, or 
temperature too low for the growing plant. The last of these three is a requisite 
for the plant’s survival in the temperate zone. Hence seeds are the expectable 
and more common means of reproduction by plants there. But as one moves 
from the temperate zone to the tropics, where the fertility has been leached 
from the soils with their low exchange capacity, it is expectable that the fertility 
supply is so low that plants cannot synthesize the proteins and the reserve 
carbohydrates to go with them for even the seeds. Should we be surprised, then, 
if vegetative reproduction by means of sprouting root or rooting sprout, branch, 
and leaf should be the rule for tropical vegetation rather than their reproduction 
by seed ? 

The coffee plant is a seed producer at the high temperature of the tropies 
and carries out this type of reproductive function. It does so, however, only 
by the help of some other vegetation serving to shade it from the sun. Reeall 
many of the tropical crops or plants, if you please, like bamboo, banyan, banana, 
yam, sweet potato, pineapple, sugar cane, and so on. Immediately the propa- 
gation of any of these crops by planting its cuttings rather than its seeds flashes 
into your mind. Can we not picture the deficiencies in soil fertility provoking 
the plant’s deficiency in protein and then in turn prohibiting the concentration 
of it in degrees required for the germ in the seed and the survival of the plant 
species through this means? When the seasonal growth is continual under 
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such favorable temperatures so that the reproduction by vegetative means is 
effective in maintaining the species, we are likely, therefore, to miss the forces 
in play that bring the vegetative reproduction into such prominence, namely, 
the protein deficiency for seed production premised on the deficiency in soil 
fertility. 


Ecological Pattern of Plants Points to Their Variation in Form, 
Function, and Physiology, According to the Soil Fertility 

Unfortunately, few folks have given close attention and study to the wide 
variations between plant species, much less within the same species, according 
as these result from differences in the soil. There seems to be a common belief, 
or a blind faith, in the species as a constant in form, function, physiology, and 
chemical composition. The mysticism of so-called ‘‘plant breeding’’ and ‘‘ani- 
mal breeding’’ seems to be universally accepted. The pedigree seems to drag 
along a marvelous list of perpetual properties. Different forms of plants, par- 
ticularly agricultural crops, are characterized by speaking of some as ‘‘deep- 
rooting erops.’’ Others are distinguished from these by labeling them as 
‘‘shallow-rooting’’ ones. Such terminology would suggest that the plant roots 
are born to be driven down into the soil by the power of the growing plant 
tops ruling the situation, rather than that the roots are a growing body going 
on their own as invited by the fertility of greater amounts through the deeper 
soil volumes. That the soil makes for deep-rooting and not the crop was nicely 
shown by Professor Weaver of Nebraska.*? 

With the increasing degree of soil development under high rainfall on 
going from the mid-continent to the eastern United States to give a shallower 
layer of fertility-retaining surface soil over the infertile, acid-saturated subsoil, 
must be shallow- 





all crops—regardless of noble lineage claimed by pedigree 
rooted. In the mid-continent, where the soils are not excessively developed 
to leave a great depth of fertile surface horizon, the crops are deep-rooted irre- 
spective of kind or culture. There the roots are thick and readily visible. 

Unfortunately, rooting behaviors are just coming into consideration for 
their possible mechanical values in binding the soil against erosion. Some 
grasses recently studied have been heralded for their deep-rooting property. 
This has been attached to the plants’ pedigree. Their seeds are now being propa- 
gated and shipped for use in the regions of shallow surface soils and tight clay 
subsoils under the mistaken belief that the pedigree will drag this deep-rooting 
behavior along in spite of differences in the fertility of the soil. Under the 
slogan of ‘‘plant deep-rooting crops to open the soil, to let it take more water, 
and to lessen erosion,’’ such a seed-selling racket can flourish but must soon 
fade. Such seed taken in the opposite direction or westward from the mid- 
continent meets shallower saline surface soils, and becomes shallow-rooting just 
as it does on going eastward. To the east the crops become shallow-rooting again 
except for the wood-producing perennials among native vegetation. 

Here in this difference in the form of the plants is a behavior pattern, not 
according to pedigree of plant species but of any plant species according to 
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the soil. It is one of the ecological suggestiohs pointing out the struggle for 
survival but with success in that only according to the soil and its store of plant 
nourishment. 

Our many plants are commonly divided or classified into field crops and 
weed crops according to the agricultural functions they serve. Just what a 
weed is remains yet to be clarified even in the minds of the agronomists, who 
are now deeply concerned with weed destruction on a national seale by the use 
of hormone sprays. The failure to see many so-called ‘‘weed’’ plants in their 
relation to soil fertility and to recognize them as feed for livestock on fertile 
soil by the animal’s choice has kept the confusion continuing. In clearest defi- 
nition, weeds are simply those plants making vegetative mass on poor soils and 
failing to make what is tempting feed for the cow. When some common weed 
species on a less fertile soil is refused by the cattle, but is taken readily when 
growing in a field across the fence where the soil was fertilized, there is again 
ecological suggestion that this agricultural function, whether by weed or by 
field crop, is according to the fertility of the soil. 

Plants vary also in their physiology according to a broader ecological pat- 
tern. <A variety of wheat may be considered a ‘‘hard’’ wheat with a correspond- 
ing high concentration of total nitrogen and protein when growing in western 
Kansas. But when introduced into Missouri, it operates under a change in 
physiology to become a ‘‘soft’’ wheat with a low concentration of total protein. 
The grain is more starch in Missouri. In western Kansas it is more horny, a 
difference readily visible and used in judging the grain. If one tabulates the 
average protein content of wheat per county in Kansas, there is an increase in 
the concentration of it in going from the eastern to the western part of that 
state. In Missouri, and in most of the states to the east under more rainfall 
and more highly developed soils, the wheat protein is regularly low. It is too 
low for so-called ‘‘light’’ bread to be made from its flour; hence, the biscuit 
is the customary use for it. 

Such an array in variable physiology of a widely grown cereal (which 
is a grass in its taxonomic classification) tells us that the nitrogen and all else 
that must come from the soil to make much protein to support the plant’s 
reproductive results, namely, the grain, are not supplied from the soil in 
sufficient amounts, and on proper growth schedule of the plant to be synthesized 
within it and moved into the seed. Here are differences in the plant’s physio- 
logical processes, namely, the storage of starch as the main processes in Missouri, 
and the storage of proteins as well as starch in Kansas. They are differences 
to give an ecological pattern to physiology, but one controlled by the fertility 
of the soil resulting from different degrees of its development under the differ- 
ing climatic forces. Fertility-deficient soils simply do not make grains and 
grasses with high concentrations of protein even though they may amply give 
us starch. 

Other grasses, as well as wheat, take to the same lower protein contents 
on the highly developed, less fertile soils. In the mid-continent the virgin 
grasses were feed for the American bison. They have been the good grazing 
for beef cattle recently. Grasses in the eastern and southeastern states are not 
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necessarily good feed for growing young animals and multiplying them. They 
may not serve even for fattening mature ones. The American bison roamed 
in largest numbers on the deep, more fertile soils in the mid-continent, which 
compose the belt of higher protein wheat. They are the short grass country. 
Those soils are the alfalfa territory. Soils farther east fail to grow alfalfa 
except as their fertility supplies are increased by specific fertilizer treatments. 

There are other and numerous examples to tell us that the different virgin 
plants and the different farm crops to feed us and our livestock arrange them- 
selves into their ecological patterns, not haphazardly or by accident, but because 
of the differences in the soil fertility as their nourishment. The physiology 
of the crops tells us that on the fertile soils of the mid-continent our plants 
make not only ealorie food values and bulk in sugars, starches, cellulose, and 
other photosynthetic combinations of air, water, and sunshine to result in big 
yields per acre, but also the proteins into which carbohydrates can be con- 
verted by the plant’s biosynthetic combinations requiring much of the nitrogen, 
phosphorus, and sulfur coming from the soil. 

Biosynthesis burns the carbohydrates in part. It uses them in’ part as the 
raw, or starting material, for synthesis of proteins. Big yields of carbohydrate 
bulk in erops deficient in protein are the very suggestion that the soils are 
fertile enough to let the plants elaborate the calorie contributions but not fertile 
enough to do the more complex performance of making also the proteins in 
sufficient amounts and completeness in required amino acids to be a balanced 
animal feed. Smaller crop yields on the more fertile soils, but of high nutritive 
values per mouthful, are the rule where the buffalo roamed on the short grass. 
Large crop yields on the less fertile soil but under more rainfall are the rule 
in the tall grass country of the corn belt. There even the fattening of animals 
grown somewhere else calls for imported protein supplements, because of the 
protein deficiencies in the feeds and food coming by way of soil deficiencies 
there. 

These differences in the forms of plants, such as short grass, and tall grass, 
or deep-rooting and shallow-rooting habits in different parts of the country, 
differences in plant physiology giving both proteins and carbohydrates in one 
area and mainly carbohydrates in another, and differences in plants’ service 
as complete feed for growing young animals in one place or as a deficient feed 
seareely equal to the fattening of nearly mature animals in another, all arrange 
themselves into a regular pattern that superimposes itself with a good fit on 
the pattern of differences in the soil according to its development by the climatic 
forees of rainfall and temperature. 

All of these ecological arrangements of the crops and the livestock of the 
agriculture in the United States divide their patterns for the country as a 
whole roughly into an East and a West along the 97th meridian of longitude. 
Surely it is no mere coincidence that the soils of the country also divide them- 
selves that way. They too have an East where the soils are deficient in lime 
and a West with soils containing lime. Lime is required as a soil treatment for 
the growth of protein-producing legumes in the East. These crops grow natu- 
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rally and abundantly in the West. These differences are indicators of the fact 
that the soil fertility, not the crops per se, is the foundation for proteins which 
can come to us only by way of the plants, but from them only as the soil permits. 


Pattern of Potential Protein by Crops Is Expression of Soil 
Development According to Climatic Pattern 


Unfortunately, the soil has not yet been viewed in terms of the protein it 
can produce per acre. It has scarcely had any quality of the crop as nutrition 
for beast or man attached to it. It has been looked upon only in terms of ton- 
nages and bushels yielded per acre as a commodity for sale with little responsi- 
bility beyond that transaction. Under that criterion, the failure of the more 
nutritious legume crops of the past has not called for restoration and mainte- 
nance of the soil fertility at that productive level. Instead, it has sent crop- 
searching and crop-importing expeditions out over the world to bring back 
those that would grow and yield tonnages and bushels of themselves on soils 
where their predecessors were starved out. Little knowledge was brought back 
about the soil fertility levels in the native habitats from which the new crops 
were brought. These imports could do none other than deliver less concentra- 
tions of proteins, and inorganic essentials associated with them, when the soil 
was giving less fertility but yet growing more vegetative bulk per acre through 
these recent crop immigrants. 

These foreigners among our crops were all loudly hailed at the time of 
their importation for their many special (but untested) virtues. They had 
no more of these than their predecessors. Their vices were simply unknown. 
They merely delayed the day of recognition of the great fact that they might 
grow to deliver vegetative bulk but would be of high quality in animal and 
human nutrition only as the soil supplied the fertility required to make them 
so. All this crop juggling and search for substitutes has postponed the realiza- 
tion that crop growth as delivery of nutritional values, beyond those caloric, is 
the result of the soil’s supply of the essential nutrients by which all forms of 
life are nourished. The day of that realization is dawning slowly. We are now 
coming around to take inventory of the remaining, rapidly dwindling natural 
resources of this kind in our soils. We are about to get some conception of the 
fertilizers that will be required to restore and maintain them for our own in- 
creasing food needs. All of this is about to demonstrate its magnitude and 
that, just when we are operating under the belief that we are ordained to play 
Santa Claus to the ‘‘free’’ world. 

The soil fertility pattern, viewed in terms of its provision of our complete 
proteins synthesized by the feed and food crops, and not in terms of bulk sup- 
plied for filling purposes only, outlines itself nicely and simply. It can be 
represented as a rising curve with increase from almost zero rainfall on coming 
eastward from points next to the Coast Range.® This curve of soil development 
with increasing rainfall takes the usual sigmoid shape. It levels off to its top 
located at the point where it crosses the mid-continental line that divides the 
soil along the 97th meridian of longitude. This western, or left half of the 
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curve, illustrates the increasing rainfall bringing on increasing soil construc- 
tion so far as crops for fuller protein production are concerned. It is also 
increasing production of crop bulk. 

But since increasing protein and increasing bulk are correlated with in- 
creasing rainfall, the conclusion does not follow that increasing bulk of any 
crop anywhere by any factor in its production is necessarily proof of increasing 
quality or quantity in protein. It is not safe to reason that a bigger crop is 
necessarily a better crop, even though such a statement is so common as to be 
considered almost a slogan. In this rising portion of the curve of soil develop- 
ment for the western half of the United States, the increasing quality of protein 
is not the direct result of increasing plant bulk. Rather, both the more plant 
bulk and the more quality of protein are the result of a common cause, which is 
the better degree of soil development under the particular combination of rain- 
fall and temperature through which the plants are more effectively nourished 
by the soil and not just more fully watered by the rainfall. It is the respective 
degrees of saturation of that clay’s adsorptive capacity by each of the nutrient 
elements. It is the proper balance of each of these with all the others as an 
efficient nutritional diet for the plant’s synthetic services in generously making 
all the necessary amino acids. This balance results in part from the extensive 
mixing of minerals distributed from everywhere to everywhere by the oft- 
condemned dust-blowing winds which inerease the chances that all the required 
elements are present in the soil. It results also from the rainfall sufficient to 
develop the soils and saturate their clays with nutrient elements, but not in an 
excess above evaporation to leach or wash out these through replacement by 
hydrogen or acid. It is the soil fertility, and not the rainfall, that makes the 
better crop. We have long considered the latter the cause, but, unfortunately, 
not the former, which is the real cause. 

As one follows the curve of soil development on going eastward from the 
mid-continent, this expresses itself as the reverse curve of the soil construction 
in our West. It is the reverse in soil processes, too. It is soil destruction, so 
far as protein synthesis by plants is concerned, but not so for the production 
of woody crop bulk. If one goes east from the mid-continent, but stays in 
the northeastern part of the United States with its lower temperature and more 
nearly temperate climate, one finds that the soils become increasingly acid. 
The high acidity holds on from near the Mississippi River eastward. Not only 
is the clay content of the soils high, but the degree of their acidity is also high. 
Forest trees, not nutritious grasses, were the virgin vegetation on those soils. 
Trees maintained themselves under the ample rainfall by cycle after cycle of 
fertility in the uptake from the soil by the trees and the return again to the 
soil in the annual drop of leaves. This decaying organic matter on top of the 
soil (and not within it as is the case for the grassy prairies) provides the 
-arbonie acid in the rainfall to treat the soil minerals, to break them down to 
the resulting clay, to remove the nutrient elements from it as well as from the 
reserve minerals, and to transport them away in the underground waters. This 
leaves an acid or hydrogen-saturated clay which is a fertility-deficient soil for 
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agricultural crops. Such soil is too deficient to grow protein-rich, mineral-rich 
crops of high nutritional values for a long time when cleared of forests and put 
under an exploitive agriculture. 

If one starts farther south from the mid-continent in going eastward to 
follow this curve of soil development under the higher temperatures as well as 
higher rainfall, the curve of protein potential in production is again the same 
as that in the North. There are the forests, too. However, the acidity of the 
soil is not so prevalent. At these higher temperatures, the rainfall decomposes 
the rocks and minerals more completely with different clays as the result. These 
are not high-silicate clays. Instead, they are high iron-aluminum clays. They 
take on the red color. On going from the North to the South, the silicon: iron 
and the silicon: aluminum ratios become narrower. This is the effect of tempera- 
ture on the process of soil development under high rainfall. It increases the 
amount of clay left in the soil but gives a clay with little capacity to adsorb, or 
hold on itself, many plant nutrients. It is a clay that does not hold much hydro- 
gen or acid either. In fact, it holds little or nothing that suggests growing a 
vegetation stocked with nutrient elements for biosynthesis of protein even if 
it encourages photosynthesis of much vegetative bulk. It is this factor of the 
difference in the clay in the soil on going southward in eastern United States 
that gives us our North and our South there. 


Good Nutrition Requires Management of Soil Fertility 
to Produce Proper Proteins 


As one surveys the various ecological patterns of plants and animals in the 
United States, and the past shifts in them, one can scarcely escape the conviction 
that the fertility of the soil delineates them by way of the nutrition of these 
different life forms. That conviction comes when attention goes to the proteins 
concerned in their nourishment. When man’s fiercest struggle for food is for 
meat, the protein of most complete nutritional service, it is a sad reflection on 
our learning capacity that calorie values of food have held first attention so 
long and proteins are coming in so late. The ecological arrangements of crops 
and livestock tell us that these life forms, as well as man, are struggling for 
their proteins, too. But their struggle is not one confused by rationing, eco- 
nomies, and ‘‘roll-back prices.’’ Instead, their struggles strike at the real cause 
of the deficiencies of proteins. They tell us that proteins are produced accord- 
ing as the basic requirements for the biosynthesis of them are available in the 
fertility of the soil to undergird this process in the plants. 

Shifts in those ecological patterns during the past decades have been indi- 
cating more and more forcefully that protein deficiencies are responsible for 
them and that they are premised on the declining fertility of the soil or the 
original deficiencies in it. These quiet, natural forces in control have neither 
been recognized nor appreciated. Man has not seen himself as just another 
animal with his ecological pattern being molded or pushed about according to 
possibilities of providing protein. When a crop giving high protein values 
fails because of the soil fertility exhaustion under it, crop substitutes are readily 
accepted. New faith is put into the crop breeder’s art, considered able to 
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deliver a new variety that will tolerate starvation. A crop making more starch 
for bushels replaces one making less of these but more protein. Hanging of fat 
on a castrated male for exhibition purposes has been the goal of animal nutrition 
but depends on animals that managed their own nutrition where they could 
range to reproduce and grow themselves to be ready for that treatment. We 
are not yet nourishing our animals for their effective reproduction of themselves 
if the campaign of killing females to escape contagious abortion challenges our 
reasoning powers. Apparently the dwindling supplies of protein supplements 
onee purchased so readily in the corn belt are compelling our animals to live 
on what they ean find grown locally. This ought to tell us that the deficiency 
in meat at the butcher shop goes back to the deficiency in proteins in our 
crops, and from there back to the deficiency of fertility in the soil. 

In human nutrition, on a larger seale or the ecological pattern, the protein 
shortages are not readily tracked down any farther than to the matter of costs 
and economies. We do not yet see under our growing troubles labeled ‘‘social- 
ism,’’ ‘‘communism,’’ or other varicolored ‘‘isms,’’ the great fact that a mount- 
ing population means less acres per person to produce proteins. Nor do we 
accept the fact that such circumstances mean dwindling fertility in every acre 
to the point of less quality in any protein. These troubles are telling us that 
deficiencies in our protein supply and quality ought to be the expectable and 
not the unusual. 

Perhaps by studying the broader ecological patterns of the microbes, the 
plants, and the animals as these are parts in the biotic pyramid that not only 
supports but also nourishes man at the top of this animate structure, we may 
get some suggestions that these synthesizers of man’s protein for him depend 
on the soil which is the entire foundation and ultimate source of protein pro- 
duction in fuller ways than yet realized. The inorganic supplies there, and 
the organie accumulations by means of them, have been dwindling because of 
our lack of knowledge of their significance in protein production. Now that we 
are no longer fighting bacterial diseases so viciously, and are seeing degenerative 
ones as the major problem, attention should go to better nutrition. Perhaps 
we shall come to see that protein a-plenty in our food is the major means of 
regular daily regeneration of the body to prevent degeneration before it mounts 
to the dimensions of disaster at an early age. Good nutrition is basic to good 
health. Both of these demand our attention to the fertility of the soil in which 
all life finds its creation. 

(Part II of this article will appear in a future issue of the Journal, References for 
both Parts I and II wil! appear then.) 





COMMON STOMATITIDES OF CHILDHOOD 
JAMES L. Scaes, D.D.S.,* McCLeLuLAN, CALIF. 


HE realization that adequate dental care must commence with the eruption 

of teeth has resulted in an increased number of pedodontie patients. Thus, 
the dentist sees more of the oral mucous membrane lesions occurring in children. 
This fact, plus the increasing integration of the dentist into the hospital staff 
and the willingness of the pediatrician to have dental assistance, emphasizes the 
responsibility which the dentist must assume in the diagnosis and treatment of 
these lesions. 

It is the purpose of this presentation to call attention to some of the 
pertinent features in the diagnosis of the more common childhood stomatitides. 


Review of the Literature 
A review of the literature reveals a seant number of articles on the subject. 
Burket' feels that oral diseases in the early years of life manifest sufficient 
peculiarities and problems to justify a discussion separate from oral diseases 
in the adult. He points out that conditions in the child’s oral cavity which may 
predispose to disease or modify its course are the increased acid pH of the oral 
cavity, the lack of a well-keratinized protective surface, and the numerous prob- 
lems associated with the mixed dentition which are not found in the adult. He 
feels, further, that oral disease in infancy is usually more important because 
of its interference with the nutrition of the child than the actual tissue destruc- 
tion which results. Rabinowitch? reports on his results of treatment for acute 
oral infections in seven children. In actuality, the case histories are representa- 
tive of twenty-three patients treated by him. In a paper entitled ‘‘ Periodontal 
Diseases in Children,’’ Zappler* reviews many of the apparent differences in 
the structure of the periodontal tissues in the child and in the adult. The see- 
tions devoted to the gingivae and the gingivitides are particularly helpful in 
gaining an understanding of the clinical manifestations of the various stoma- 
titides. 
Mechanism of Defense 


An accurate dagnosis of soft tissue infection in the oral cavity will depend 
upon an understanding of how the oral mucosa resists the invasion of bacteria. 
Although the child’s oral mucosa does not have a well-keratinized protective 
surface, the intact mucosa does form an effective barrier against bacterial in- 
vasion. It is aided by the detergent action of the mucous secretions, and the 
mechanically detergent action of the secretions of the salivary glands and foods 


during mastication. 
The possibility of penetration by an infectious process is greatest in any 
area where there is a break in the integrity of the mucous membranes. Massler 
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and Schour* give five such areas that are more susceptible to injury and are 
thus favorable sites for infections. These are: 
1. The dental surface of the free marginal gingivae (transition from epithelial attach- 
ment to the attached gingivae). 
2. The transition from the sattached gingivae to the buccal and lingual oral mucosa. 
3. Lateral margin of the tongue (transition from dorsal to ventral mucosa of tongue). 
4. Transitional zone of lip. Border between the red portion of the lip and oral mucosa. 
5. Junction of the hard and soft palate. 


Bacteriology of the Oral Cavity 
The oral cavity normally contains a large number and variety of bacteria.‘ 
This complex bacterial flora is usually in a state of balance. When the balance 
is broken and one or more groups predominate, infection results. Thus, it is 
evident that an infection resulting from a single etiologic agent is improbable. 
It would be more probable to suspect a group of organisms having common 


characteristics. 


Acute Herpetic Gingivostomatitis 

Etiology.—Perhaps the most common form of stomatitis seen in infants 
and young children is the acute herpetic gingivostomatitis. Acute herpetic 
gingivostomatitis is caused by a virulent strain of the herpes simplex virus. It 
is thought to represent the initial infection by the virus. 

No bacteriologic organisms are seen if a smear is made. The appearance 
of fusospirochetal organisms may be misleading and confusing. 

Clinical Picture.—There is a marked inflammation of the mucous mem- 
branes (Fig. 1). The gingival tissues have an inflamed red color, are swollen, 
and in areas may cover the teeth. 

Tiny vesicles rapidly open to form small shallow ulcerations, the bases of 
whieh are covered with a vellow fibrinous exudate. The vesicles and ulcerations 
are spread over the oral mucosa. Surrounding the ulcer is a red erythematous 
halo. 

In some infants there is a constant drooling. Note how the edges of the 
tongue depressor have become soaked in the excessive saliva (Fig. 1). This 
saliva and the vesicular fluid contain the virus. They are the transmitting media 
that make the condition infectious. 

The lips may erack from dehydration and constant drooling (Fig. 2). The 
skin in the region of the angles of the mouth may become involved as a result 
of spread by saliva and vesicular fluid. In some areas (maxillary central in- 
cisors) the entire gingiva is swollen to the extent that it almost completely covers 
the teeth (Fig. 2). 

Lesions may occur at the mucocutaneous transition zone and near the end 
of the tongue. The breath has an unpleasant smell. The regional lymph nodes 
draining the area are enlarged and become tender very early in the disease. 
Gingival enlargement and lvmphadenopthy persist after healing of the ulcers. 

Constitutional symptoms are always present and may be very severe. Fer 
two or three days preceding the appearance of the lesions, there is a feeling 
of general malaise. The child is ill, usually refuses to eat, and may actually 
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Fig. 2. 


Figs. 1 and 2.—Acute herpetic gingivostomatitis. 
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complain of a sore mouth. The child refuses to eat because of the discomfort 
and becomes very uncooperative and fretful. The temperature may reach 
extreme heights during the first few days. 
Diagnosis.— 
A. Clinical : 
1. History of acute onset. 
2. Characteristic appearance of early lesion. 
3. Clinical picture. 
B. Laboratory (Cahn*) : 
1. Microscopie examination of tissue may show ballooning and reticular 
degeneration and the inclusion bodies. 
2. Blood count will show leukopenia with a relative lymphocytosis in 
the early stages. 
3. Blood smear similar to that seen in infectious mononucleosis. 
4. Saliva or material from lesion when rubbed into searified cornea of 
‘abbit will cause keratosis and occasionally encephalitis. 
5. Heterophile antibodies may be present. 
6. Antibodies may be found during convalescence. 


Differential Diagnosis.—The following diseases must be considered: Vin- 
cent’s stomatitis, thrush, and dermatologic diseases having oral manifestations 


(Chart I). 


CHART I, DIFFERENTIAL DIAGNOSIS OF ACUTE HERPETIC GINGIVOSTOMATITIS 
VINCENT’S STOMATITIS HERPETIC GINGIVOSTOMATITIS 

1. Primarily involves gingivae, attacking and 1. Involves primarily the smooth mucosal 

destroying interdental papilla surfaces; interdental papillae are involved 
with the rest of the gingival tissue 

Vesicles followed by small shallow dull 

yellow lesion having a peripheral erythem- 

atous border 

3. Smear of lesion will show large predominance 3. Smear of lesion shows nothing diagnostic ; 
of fusospirochetal organisms appearance of fusiforms and spirochetes 
may be misleading as well as confusing 

THRUSH HERPETIC GINGIVOSTOMATITIS 

} Lesion is soft, painless, elevated, and white 1. Lesion is painful, depressed, and dull 
yellow in color 

2. Salivation is profuse 

. Smear of lesion shows nothing character- 
istic 





2. Large punched-out painful ulcer 2. 


in color 
2. Mouth is usually dry 
3. Smear will show Monilia ablicans 


ORAL MANIFESTATIONS OF DERMATOLOGIC 
DISEASES HERPETIC GINGIVOSTOMATITIS 


1. Usually lesions will be found on cutaneous 1. Lesions confined to oral mucosa 
surfaces as well 





Vincent’s Infection 
Vineent’s infection is a necrotizing ulcerative gingivitis that is usually not 
seen in infants and only rarely in young children. 
Etiology.—The etiology of this disease is still a moot question. The only 
point on which there seems to be complete agreement is that there must be a 
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local pathologie tissue change which lowers the resistance of the local area. A 
smear will show that the Vincent’s conglomerate of organisms predominate 
almost to the exclusion of all other microorganisms. 

Clinical Picture.—The disease has an acute onset and may be accompanied 
by severe constitutional symptoms. 

The characteristic lesions are punehed-out ulcerations of the marginal 
gingiva (Fig. 3). The interdental papillae receive the brunt of destruction. 
They may be destroyed to the point that there are just craterlike ulcers between 
the teeth. The lesions have irregular borders and are filled with a necrotic 
detritus that is fibrinous in character and whitish gray in color (Fig. 3). 


Uleerations may appear on other portions of the oral mucosa. If the 
pseudomembrane covering these ulcers be removed, a raw bleeding surface 


remains. 

There is a metallic taste and characteristic fetid odor. Salivary glands may 
be sore, but there is an excessive flow of thick, ropy saliva (Fig. 3). The tongue 
is sometimes coated and a regional lymphadenopathy may be present. 


The patient experiences excruciating pain and burning of the soft tissues. 


Fig. 3.—Vincent’s infection. 


Diagnosis.— 
Founded on: 
A. History. 
3. Clinical picture. 
C. Characteristic smear. 
D. Subjective symptoms and objective signs. 
Differential Diagnosis.—Massler and Schour* report that about 50 per cent 
of the cases of ‘‘ Vineent’s infection’’ referred to the hospital dental elinie of 
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the University of Illinois as ‘‘atypical’’ or ‘‘resistant to treatment’’ are in 
reality Vineent’s infection which has followed a previous primary infection by 
streptococci, staphylococci, or virus. 

Caution should be excercised in making a diagnosis. The prevalence of 
the fusospirochetal organisms necessitates a critical appraisal of any suspicious 
lesion. 

Catarrhal Stomatitis 

Catarrhal stomatitis is a nonspecific inflammation of the oral mucosa that 
is characterized by a lack of ulcerations. The term catarrhal refers to a type 
of exudate and does not in any way indicate the nature of the etiological agent. 





Fig. 4.—Catarrhal stomatitis. 


Etiology.—Catarrhal stomatitis occurs at any age and may be induced by 
mechanical, chemical, bacterial, or thermal irritants or debilitating infectious 
diseases. It is usually associated with a general coryza or catarrhal inflammation 
of the mucous membrane of the upper air passages. The disease may be as- 
sociated with a pericoronitis of an erupting tooth in some cases. 

The chief value of a smear taken from the patient’s oral eavity is to help 
rule out the presence of Vineent’s organisms. The smear usually will show 
diploeoeei, sueh as Micrococcus catarrhalis, pneumococeus, and certain of the 
streptococci. These are the organisms usually associated with the catarrhal 
diseases of the air passages. 

Clinical Picture.—The mucous membrane is congested, red, glazed, swollen, 
and tender (Fig. 4). The gingival tissues rarely bleed except on extreme 
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pressure. Salivation is marked with an abundant discharge of mucus. The 
tongue, which is often swollen and edentated by the teeth, is usually coated with 
a yellowish or whitish fur. The breath is foul. 

Regional lymph nodes may become enlarged and tender. Pain is rare, but 
the gums may be so congested that the patient complains of pulsation. The teeth 
feel elongated and loose. There is discomfort in eating and the taste is either 
diminished or absent. Herpoid patches are common on the lips. 

Constitutional disturbances may be marked, especially when accompanied 
by digestive disturbances. 

Diagnosis.— 

Based on: 

1. History. 
2. Clinical picture. 
3. Oral smear. 

Differential Diagnosis —The lack of definite ulcerations associated with 
this disease make it a frequently overlooked entity. Some of the salient points 
in a differential diagnosis are given in Chart IT. 


CHART II. DIFFERENTIAL DIAGNOSIS FOR CATARRHAL STOMATITIS 








CATARRHAL STOMATITIS VINCENT’S INFECTION 
. No ulcerative lesions . Necrotic ulcerations of marginal gingivae 
and interdental papillae 
. No pain as such; as a result of congestion, 2. Intense pain and burning of the oral tis- 
a throbbing sensation is felt sues as an outstanding symptom 
. No characteristic odor . Characteristic foul odor 
ORAL MANIFESTATIONS OF 
CATARRHAL STOMATITIS NUTRITIONAL DEFICIENCIES 
. Deficiency symptoms are not present . Visual signs of the deficiency in other 
parts of the body 
CATARRHAL STOMATITIS HORMONAL DISTURBANCES 
. Generalized signs of hormonal disturbances 1. Invariably exhibit generalized signs and 
are not present symptoms 





Discussion 

Oral disease of purely systemic or purely local sources is relatively un- 
common. More frequently, oral lesions represent the combination of loeal fae- 
tors and altered tissue susceptibility. 

If the lack of tissue resistance be of systemic background, then the resulting 
infection may involve the entire oral mucosa. If it be of local origin, then the 
condition will be localized and isolated in the areas subjected to the deleterious 
influence. 

There is often a marked similarity in the symptoms of the various stomati- 
tides. Further, the clinical picture at different stages during the periods of 
exacerbation or remission may be misleading or confusing. Thus, the lesion 
must be thoroughly scrutinized for, as Massler and Schour* have indicated, the 
tissue reaction and type of lesion are characteristic of the etiologie agent. 

The widespread and complex nature of the flora of bacteria in the oral 
cavity necessitates an exacting technique for the collection of material for 
bacteriologice study, as well as a critical evaluation of the findings. 
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Summary 

The intact oral mucosa is the chief defense against bacterial invasion. Those 
areas of the mucous membranes where the integrity is not preserved are the 
choice sites for injury and infection. 

The complex oral flora makes the probability of an infection from a single 
bacteriologie agent remote. Thus, a critical appraisal of the entire clinical 
picture with due consideration of the history must be made for each stomatitis. 

Pertinent factors in the etiology and diagnosis of acute herpetic gingivosto- 
matitis, Vineent’s stomatitis, and catarrhal stomatitis are presented. The dif- 
ferential diagnosis of these stomatitides is presented in chart form as Charts I 
and II. 

A summary of the fundamental etiologic principles has been appended in 


chart form as Chart ITI. 


CHART LIT, PRINCIPLES IN ETIOLOGY OF STOMATITIDES 
ETIOLOGY . 


Infectious agent 
Soft tissue infections Systemic origin 
Lowered tissue resistance 


Local origin 
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SOME PRACTICAL CONSIDERATIONS OF DYSPNEA 


Seymour M. Farser, B.A., M.D., aNp Sou SILVERMAN, JR., B.A., M.A.,* 
SAN FRANCISCO, CALIF. 


T THE moment of birth, the human infant is only potentially an air-breath- 
ing organism. The lungs at this time are airless and immobile, lying in a 
chest cage that is markedly narrow, with the sternum depressed and the ribs 
in close proximity to one another. The critical act of human life is the convulsive 
expansion of the chest cage within a few moments of birth. This convulsive 
movement raises the sternum, and expands the rib cage upward and outward. 
The capacity of the thorax is thus sharply increased. This increase in volume 
tends to create a vacuum between the outer pleura, which is adherent to the 
chest wall, and the inner pleura, which is adherent to the lungs. The lungs, in 
turn, resist this tendency to a vacuum by expanding to fill the new space created. 
They are able to do this because they themselves can be filled with air drawn 
in through the mouth. Legally, the child begins its independent existence when 


it draws this initial breath. 

Maintenance of this existence depends upon the repetition of such a thoracie 
movement at very frequent intervals. The chest cage never again approaches the 
degree of collapse which is present at birth, although breathing is essentially 


the alternate expansion and contraction of the chest cage in conjunction with 
the diaphragm. It will be noted that the lungs do not completely expand at 
birth; they are gradually expanded by the negative pressures created by 
muscular and skeletal changes. For all practical purposes, the lungs can be 
regarded as passive agents in the act of respiration. The average adult breathes, 
thus, about 24,000 times a day. If approximately 100 of these ventilatory move- 
ments are consecutively prevented, he will die. If all of them are inhibited to 
some degree, as in severe dyspnea, he becomes a respiratory cripple. 

The importance of the lungs to the maintenance of life depends, of course, 
upon the fact that all higher organisms from a chemical point of view, are essen- 
tially oxidizing. The variety of chemical operations that take place in the human 
body is almost infinite, but basically these reactions are changes in carbon com- 
pounds which require the presence of free oxygen for them to occur. These 
chemical reactions, which release the heat and energy necessary for life, have 
as their end product carbon dioxide. 

Both the carbon compounds and the free oxygen must be continuously 
present for life to be maintained. The former are readily stored by the body 
until they are required. Human beings ean live without food, on the basis of 
such reserves, for a rather long period of time. The capacity for oxygen storage, 
on the other hand, is very limited. Outside of the oxygen available in the blood, 
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the human body has no means of storing free oxygen beyond the limited capacity 
of the lungs. Deprived of access to this vital element, the human being dies in 
about five minutes. 

The process by which free oxygen is removed from the air to replace the 
waste product, carbon dioxide, depends finally upon the continued operation of 
the elementary laws governing the behavior of gases. A gas is in reality a 
large number of widely spaced molecules moving in straight lines at a very high 
speed. The impact of these molecules upon the walls of a container exerts a 
measurable pressure; because of their rapid movement this pressure at one point 
on the container wall will be equal to the pressure at any other point. The 
most important law, then, is that a gas tends to diffuse itself evenly throughout 
every part of an enclosed space. 

Furthermore, this is true even when a portion of this space is occupied by 
a liquid. Many additional factors enter the theory at this point, especially as 
concerns the solubility of the gas, but the basie fact is that the gas will tend 
to diffuse itself through the liquid as well as through the space above the liquid. 
For instance, if all the free oxygen is removed from a pan of water by boiling, 
and this deoxygenated water is then allowed to stand uncovered for a while, the 
oxygen content will gradually be restored. The water will tend to reabsorb 
oxygen until the pressure of the gas in solution is equal to the pressure of the 
oxygen upon the surface of the liquid. If air pressure is increased, the amount 
and, correspondingly, the pressure of the free oxygen contained in the water 
will be increased proportionately. Blood plasma has the same property in this 
respect as water; oxygen is readily taken into this medium. A further fact 
regarding the operation of gases must also be noted. If there are two soluble 
gases operating upon a liquid at the same time, they will act independently of 
one another. If a pan of water saturated with oxygen were inserted in a con- 
tainer containing carbon dioxide, this water would release oxygen and absorb the 
CO, until both gases have achieved a point of equilibrium between the gas in 
solution and that out of solution. It is by utilizing this basic behavior of gases 
that every higher organism maintains its vital functions. 

The blood distributes all the materials required for metabolism, of course; 
however, the system of veins and arteries is arranged around the oxygen-carry- 
ing capacity of the fluid. The freshly oxygenated blood passes from the lungs 
into the arterial system through the left ventricle. The arteries eventually, by 
a finer and finer division of the vessels, distribute this oxygenated blood into 
the capillary beds of every part of the body, where the basie process of metabol- 
ism takes place. During this metabolism, the blood loses some of its oxygen and 
picks up CO,. From these capillary beds it is collected into the veins and 
returned to the heart. Here it is directed through the pulmonary artery back 
into the lungs where it is foreed again through capillary beds, this time to restore 
the oxygen lost in metabolism. 

These lung capillaries lie around the finest divisions of the bronchial tree. 
If we could follow a moiety of air into the mouth, we should see it enter into 
the trachea upon inspiration and be drawn from thence into one of the larger 
bronchi, In these larger divisions of the bronchial tree incoming air is warmed 
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and impurities are removed, but their primary function is merely that of pass- 
ageways. From the major bronchus, the air passes into smaller bronchi, which 
further subdivide themselves at intervals and grow smaller in diameter. Ulti- 
mately the inhaled air reaches the point in the bronchial tree at which cartilage 
is no longer present in the bronchial walls. From this point on, tiny mem- 
branous sacs appear from time to time opening off the bronchiole, until the 
termination of the whole system is reached. This is a somewhat comp!icated 
structure, but essentially it is a whole group of the membranous sacs arranged 
not unlike a cluster of grapes. In these ultimate structures of the respiratory 
system the body is able to exchange the waste product, CO., for oxygen. 

Such an exchange is possible because of the thinness of the basie membrane. 
It adequately restrains the denser blood, but it permits a free exchange of gases 
between the blood and the alveolar air. What happens in this exchange can be 
shown graphically, with figures representing gas pressure in millimeter of 
mereury : 

INSPIRED AIR ALVEOLAR AIR VENOUS BLOOD ARTERIAL BLOOD 


OXYGEN: 159.00 100 40 90 
CO,: 0.23 40 46 40 


(Since the lungs are not completely emptied and refilled in each respiratory cycle, 
alveolar air, in the deepest part of the lung, shows somewhat different values than the 
atmosphere. ) 

In its passage through the lung capillaries, which is estimated to take some- 
what less than a second, the oxygen pressure of the blood rises from 40 to 90; 
at the same time CO. pressure drops from 46 to 40. In the normal individual 


at rest, for which these figures are calibrated, this represents a condition of 
equilibrium; the oxygen restored to the blood is equivalent to that consumed by 
the basic processes of metabolism; CO, is removed at the rate at which it is 


being formed. 
The alveolar membrane must be intact and healthy for this exchange to 


take place mechanically at an adequate rate. Two other conditions must also 
exist for effective respiration, however. In the first place, the blood must be 
driven through the body sufficiently fast to prevent the CO, values from be- 
coming excessive, and to prevent certain degenerative processes from taking place 
in the lung. This is a matter largely concerned with the circulatory system and 
the operation of the heart. The condition which must be met involving the 
respiratory system requires that the air within the alveoli be regularly replen- 
ished. 

The purpose of breathing is to replenish this air. Normally, only about 
one-fourth of the total amount of air in the lung is expelled with each breath, 
and an equivalent amount of fresh air is drawn in. Comfort requires that the 
CO. be maintained at a higher level within the lung than is present in the 
atmosphere; hence, the air in the interior of the lung is constantly being mixed 
with the atmosphere, without being completely replaced by it. 

All breathing is initiated and controlled by the respiratory center, lying 
at the base of the brain above the spinal cord, and operating through the vagus 
nerve. Quiet breathing is accomplished by light excitation of the intercostal 
muscles and the diaphragm. The intercostal muscles when stimulated contract 
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and slightly raise the chest cage; the diaphragm also contracts, flattening out 
the diaphragmatic dome. This enlarges the thoracic cage and air is drawn into 
the lungs. When the lungs have expanded to a certain point, nerve endings 
within the smaller bronchi are stimulated by the tension in bronchial walls, and 
an impulse is relayed to the respiratory center which inhibits the inspiratory im- 
pulse. Air is exhaled, then, by the simple relaxation of these intercostal muscles 
and the diaphragm. This whole process is called the Hering-Breuer reflex; it 
operates without any external stimuli being applied. 

If respiration were merely this regular reflex action, human life would 
be virtually impossible. The slightest activity would increase the oxygen re- 
quirements and irreparably destroy the O. and CO, balance of the blood, since 
CO, would accumulate in the alveoli at a constantly increasing rate. A heavy 
meal, which also increases oxygen requirements, would be fatal. It is not enough 
that respiration occurs, it must be delicately adjusted to current bodily needs, 
needs which constantly alter. 

There are, as a matter of fact, several ways in which breathing is adjusted 
to oxygen requirements. These adjustments, for the most part, are indirect. 
A person suffering from a simple lack of oxygen, as a mountain climber, for 
instance, will increase the depth and the rate of his breathing, but inadequately 
to this requirements, unless the oxygen lack develops very slowly. He will 
suffer no acute discomfort that might call attention to his precarious situation. 

The most sensitive respiratory controls react not to an oxygen shortage 
but to minute alterations in the arterial concentration of the CO., which re- 
mains in the arterial blood. The respiratory center itself, if nourished by this 
arterial blood, and if this blood has even a very slight increase in CO, content, 
affects the center directly, setting off an excitative impulse which calls supple- 
mental muscles into temporary service. Everyone is aware, at one time or 
another, of taking a single deep breath, or several in succession, in the course 
of normal, unconscious respiration. These unconscious, deep breaths are the 
means whereby oxygen intake is adjusted to variations in metabolism; they are 
produced by the action of CO, directly upon the respiratory center. However, 
at periods of energetic activity, metabolism takes place at a rate many times 
that of normal. 

The direct action of the respiratory center may still be of importance, but 
much more important at such times is the activity of two very small structures 
lying within the main arterial systems and connected to the respiratory center. 
One of these structures is found in the aortic arch and the other in the earot- 
id arteries. Both have a dual function. If there is an increase or decrease 
in blood pressure in the artery, the action of the heart is required to make a 
major adjustment in the rate and strength of its contractions, and respiration 
makes less important adjustments on demand. Also, a strong excitative impulse 
ean be transmitted by these bodies to the respiratory center, if there is a lack 
of oxygen. The excitation of the carotid and aortic bodies by anoxia results 
in inereased sensitivity of the respiratory center to CQ,. 

We ean distinguish two grades of deep breathing. Hyperpnea is an in- 
crease in the rate and depth of breathing which is not apparent to the subject, 
although it may be noticeable to an observer. An ordinary person will not 
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be aware of an increase in breathing until the rate of pulmonary ventilation 
(which depends upon the amount of air which is inhaled and exhaled in a 
minute) is doubled. Dyspnea is breathing accompanied by a feeling of effort 
and discomfort. Breathing ordinarily becomes really uncomfortable when pul- 
monary ventilation is increased four- or fivefold over normal. The point at 
which the individual becomes acutely uncomfortable is usually called his 
‘‘dyspnea point.”’ 

Dyspnea ean be, of course, a normal reaction to strenuous activity, or it 
ean be abnormal. It is a forceful reminder to the individual that he is making 
an unusual demand upon his respiratory capacity, and that he is consequently 
approaching the point at which the response will be unequal to the demand. 
Shortly after this point the individual will become unconscious. The closer 
bodily demands approach the total pulmonary capacity the more uncomfortable 
the individual becomes. 

Pathological dyspnea will be understood if it is remembered that dyspnea 
results from an increased C(O, pressure in the arteries, and the dyspnea point 
is that degree of activity at which the lungs are no longer able to remove CO, 
from the alveoli fast enough. Dyspnea is pathological when the normal activity 
tolerance is decreased by some organic failure or malfunction. 


1. Increased Metabolism.—In certain pathologic conditions, such as 
exophthalmie goiter, basal metabolism is very high. At rest the body requires 
sometimes two or three times the amount of oxygen that is normal. Conse- 
quently such persons have little capacity for increased activity. Even if the 


maximum capacity of the respiratory system is normal, it does not provide 
mueh of a margin over basie requirements, which are abnormal. 


2. Impaired Rate of Diffusion There are many ways in which the total 
effective membranous area of the lung, through which the gas exchange is made, 
can be reduced. Any lung infection tends to produce inflammatory changes 
in and around these membranes and inhibit their function in the infected area. 
A patient with a massive pneumonia may be dyspneic simply because he has not 
enough normal lung tissue properly functioning to permit an adequate aeration 
of the blood. Rarely, the membrane of the pulmonary air saes will be thickened 
and impaired for no apparent reason. 

3. Air Passage Obstruction.—Likewise, any marked degree of obstruction 
of the air passages will inhibit the free replacement of alveolar air and produce 
dyspnea. A patient with asthma may become dyspneic on slight exertion be- 
cause even by breathing deeply he is not able to move air through the constricted 
passages of his bronchial tree fast enough to keep the composition of alveolar 
air within tolerable limits. A tumor or foreign body may act in the same way. 


4. Reduced Lung Capacity.—This is the most common cause of dyspnea. 
It may come about by an actual reduction in the amount of lung tissue, by 
disease, or by muscular atrophy of the thoracic cage due to inactivity. 

a. In any active case of tuberculosis it is standard procedure to in- 
activate the affected part of the lung by collapse therapy. In serious lung con- 
ditions, such as malignancy or far-advaneed tuberculosis, it may be necessary to 
remove a segment of a lung, or even an entire lung, surgically. In these in- 
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stances, vital capacity is reduced proportionately to the loss of functioning tissue. 

b. Any disease may remove lung tissue from service by blocking the 
bronchi leading to the tissue. This is most commonly seen in lung tumors. 

c. To increase the ventilating capacity of the lungs, it is necessary that 
the thoracic cage be substantially enlarged over its capacity at normal inspira- 
tion. This extra amount of enlargement normally is achieved by calling into 
play additional musculature. These additional muscles, like all voluntary 
muscles, atrophy with disease. The degree of dyspnea is dependent upon the 
extent of this atrophy. It is more acute because the supplementary musculature, 
which does respond to this exceptional demand, fatigues very easily, and in- 
creases the already excessive oxygen requirement of the body. 

5. Emphysema.— We have said that the lungs are passive agents in breath- 
ing. This is not entirely true. The lungs are expanded by the negative pressure 
that exists between the two pleurae, but when this negative pressure is reduced, 
the normal lung contracts in part because of the innumerable elastic fibers that 
are found in the smaller bronchi. In certain circumstances, chiefly pathological 
overdistention of the lungs, these elastie fibers become exhausted. Breathing is 
still possible; the chest cage can be reduced by external musculature. Such 
breathing, however, is very inefficient; the air exchange between the lungs and 
the atmosphere is made only with some difficulty. Emphysematous patients 
are consequently often severely dyspneic. 

6. Cardiac Dyspnea.—The chief effect of heart failure upon respiration 
is that beeause of valve leakage, obstruction, or poor muscle tone, blood is not 
moved through the body at normal speeds. Consequently, when it arrives in 
the lungs for re-aeration, the amount of carbon dioxide is likely to be quite 
excessive, with a corresponding reduction in oxygen content. There is required, 
then, a greatly inereased breathing rate to maintain normal CO, levels in the 
alveoli and in arterial blood. As in other pathological dyspneas, the increase in 
normal requirements is made at the expense of the potential reserve. The 
eardiae patient is likely to show secondary changes in the lung which further 
inhibit his ability to exchange gases through the alveoli and increase his dis- 
comfort. 

Dyspnea is seldom an entirely hopeless condition. Even when it involves 
irreversible changes in the lungs or circulation, at least some alleviation of the 
disability is usually possible. It is most important, however, that treatment be 
undertaken in the light of the total functioning of the organism, which depends 
upon a thorough study of the individual’s dynamie physiology. The disease 
civing rise to the eondition is the first consideration; its effect must be minimized 
even if it is chronic. A weak heart may be beyond cure, but its operation can be 
made more efficient by a careful regimen and symptomatie drug treatment. 
When the dyspnea arises from such a condition, it is usually automatically 
alleviated by an improvement in the primary pathology. If there is infection 
present anywhere in the body it should be eliminated or minimized by anti- 
bioties; any infectious process releases toxic products into the bloodstream and 
inereases the basic demand for oxygen. If such infections are cleared up, the 
respiratory reserve of an individual is inereased by lowering his minimum 


requirements. 
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Many types of symptomatic treatment are available. Bronchodilators en- 
large the diameter of the bronchi and thus permit freer passage of the air; this 
is often of considerable benefit. Antihistamines may give relief if the dyspnea 
involves in any way an allergic response. In severe cases, there are intermittent 
pressure breathing devices available which give considerable symptomatic relief. 
The use of pure oxygen, by itself or in conjunction with these intermittent pres- 
sure breathing devices, is often helpful. In most instances physical therapy 
can be of much benefit, if it is undertaken under the direction of a competent 
therapist skilled in thoracic physiology. The primary object of such therapy 
is to increase maximum breathing capacity; it is not concerned directly with 
the underlying pathology. Few individuals normally have at their disposal 
all the ventilatory capacity of which they are theoretically capable. In all of 
us, except the trained athlete, the muscles used in respiration are debilitated 
to a greater or lesser extent by inadequate exercise. This effort of the physical 
therapist is to make available to the dyspneie patient this undeveloped capacity. 
The basis of the treatment is a course of carefully planned exercise of the 
thoracic musculature. Other procedures may supplement the treatment if 
they suggest themselves. If the diaphragm is markedly depressed, as is commonly 
found to be the case in emphysema, it can be raised to a functioning position 
by the periodic injection of air into the peritoneal cavity. Other minor proce- 
dures may be undertaken from time to time. The object is always to permit a 
greater degree of expansion and a more efficient operation of the lungs, to com- 
pensate for the pathology which gave rise to the dyspnea. The relief obtained 
by this symptomatic treatment is very often striking. At the present time, such 
a course of exercise is mandatory in a great many hospitals for all patients whose 
breathing capacity has been markedly diminished by pneumonectomy or other 
procedures. 

This paper, of course, is but a brief review of a complicated subject. Not 
many years ago, dyspnea was regarded as hopeless, an irreversible condition 
which would inevitably progress to the total incapacity of the patient. We have 
overcome this prejudice and have already accomplished much in the relief of 
this chronic and painful condition. It is a rapidly expanding field of clinical 
research, and further advances can be anticipated with confidence. The im- 
portant thing to remember about the condition is that it is not hopeless. If eare- 
ful therapy is undertaken upon the basis of thorough medical evaluation of the 
patient’s clinical status, the patient can often be restored to a condition per- 
mitting at least a moderate amount of normal activity. 
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PULMONARY FUNCTION TESTS AND THEIR SIGNIFICANCE 


Seymour M. Fareper, B.A., M.D., aNp Sou SILVERMAN, JR., B.A., M.A.,* 
San FRANCISCO, CALIF. 

HE techniques permitting accurate evaluation of pulmonary efficiency are 

of increasing interest. If the individual suffers from known pulmonary or 
cardiae disease, such tests may be invaluable guides for the physician in deter- 
mining treatment. For the individual, pulmonary function tests offer informa- 
tion concerning a most critical resource. A great many such tests have been 
devised, but we shall concern ourselves here only with those which are suitable, 
by reason of their simplicity and inexpensiveness, for general clinical applica- 
tion. 

There are actually two distinct aspects of lung function. There is the 
problem of lung ventilation, which is concerned with the analysis of the capacity 
of the entire respiratory system to provide fresh air to the alveolar sacs. In 
addition, there is the problem of the utilization of the effort of this respiratory 
system, which is concerned with the free exchange of gases through the alveolar 
saes. There is no necessary correlation between these two aspects of lung func- 
tion, and it is quite conceivable that an individual will be within normal limits 
in one phase of the total respiratory act, and die of a gross malfunction of the 
other. 

It is permissible in general clinical practice to neglect the problems of gas 
exchange. The air sacs are seldom grossly malfunctioning when the lungs are 
being adequately aerated, and for all practical purposes it can be assumed that 
the efficieney of the ventilatory process is an adequate indication of the efficieney 
of the whole respiratory system. There are four tests in common use, each of 
which is designed to measure one aspect of ventilation. These are the Resting 
Minute Ventilation Test, the Vital Capacity Test, the Maximum Breathing 
Capacity Test, and Walking Ventilation Test. 

Resting Minute Ventilation Tests.—This test is designed to determine 
the individual’s basie air consumption. It is performed by having the subject 
relax in a supine position for fifteen minutes and then collecting his respired 
air, while he remains at rest, into a Douglas bag for three minutes. This respired 
air is then measured and the figure divided by three. This figure, in liters of 
air, represents the amount of air that must be moved into and out of the lungs 
to maintain life comfortably. Ordinarily it varies between four and ten liters 
per minute. It is a relatively constant figure for each individual. This test 
is still a part of standard respiration test procedure, but it has not been proved 
of much use, since it does not correlate with clinical observations of respiratory 
efficiency. 
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Vital Capacity Test.—This is the oldest and perhaps still the most fre- 
quently applied test of lung function, consisting of the simple measurement of 
the amount of air that can be exhaled following a maximum inspiration. The 
average for all adults is considered to be in the neighborhood of 3,500 ¢.em. For 
the test to be of much significance, however, this vital capacity of the individual 
must be related to the theoretical normal in a calculation that makes due allow- 
ance for age, sex, and body size. The minimum permissible reading is about 60 
per cent of this adjusted norm. Below this figure the individual is likely to be 
dyspneie during mild exertion. 

The test has the advantage of simplicity, but findings are not of great 
reliability. The vital capacity test can establish the amount of tissue that can 
be aerated with a maximum effort, but the more important question is how much 
air can be moved through the lungs in a given period of time. At the San 
Francisco Hospital, we frequently encounter respiratory cripples who are not 
able to stand erect for a few minutes without pronounced discomfort, whose 
vital capacity is within normal limits. 

Maximum Breathing Capacity Test.—This test overcomes the limits of the 
vital capacity tests by changing the static measurement into a dynamie one by 
introducing the element of time. It is designed to measure the amount of air 
that can be exchanged in a given period of time by the deepest and most rapid 
breathing possible. The simplest form that this test may take requires that a 
maximum breathing effort be made for thirty seconds and the exhaled air 
gathered into a bag for measurement. The amount of air that the bag contains, 


multiplied by two, is the number of liters of air per minute that the individual 
ean handle. Young adult men can be expected to exchange about 150 liters of 
air a minute at this maximum rate; young adult women will exchange about 100 
liters. Again, however, an accurate estimate of the significance of a reading 
requires that the age and size of the individual be taken into account. 


Even after this correction, we have found that there is a wide variation 
to be expected among healthy subjects. An individual may be as much as 
35 per cent off the corrected average and still be within normal limits. We nave 
observed, however, that there seems to be an absolute minimum beyond which 
a pathological dyspnea is indicated. This seems to be about 40 liters for adult 
females. 

The maximum breathing capacity test measures dynamically, in effect, 
two separate capacities. It measures the maximum amount of air that the lungs 
can contain at a given moment, and it measures the rate at which this air can 
be exchanged for fresh air. Because of this second element, it is an excellent 
guide to the condition of the thoracic cage muscle tone, air passageways, lung 
tissue, if the respiratory center is not depressed. It is one of the most useful 
guides that we have to the efficiency of lung function. 

Walking Ventilation Test.—In this test the object is to determine the 
amount of air that is exchanged by the subject while he is engaged in moderate 
exercise. The test is accomplished by having the subject. walk at a moderate 
rate (180 feet per minute) while his expired air is being collected for measure- 
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ment. Ordinarily it begins by having him walk for one minute next to the 
examiner to establish the proper pace, and to permit his breathing to adjust 
itself to the required effort. He then walks alone at this rate for three minutes, 
while exhaled air is collected in the Douglas bag. 

The range of individual differences which we have encountered is large 
varying from a low of 7 to a high of 30 liters of air exchanged per minute. The 
normal range, however, is considered to be from 12 to 19 liters. Whatever the 
rate of exchange, it is rather surprisingly constant for each individual. We 
have tested individuals at the University of California at frequent intervals 
extending over a period of sixteen months, in sickness and in health, and found 
that the volume of air consumed by each of them varies little between one trial 


and the next. 


The Walking Ventilation-Maximum Breathing Capacity Ratio Test.— 
Like the test for lung ventilation at rest, the walking ventilation test in itself 
means little. It is possible that the extreme readings that are sometimes observed 
are indicative of some pathological condition, but this has not been demonstrated 
to be true. So far as we know at the present time, lung ventilation at rest 
and walking ventilation are personal characteristics from which no conclusions 
ean be drawn. 

The walking ventilation findings, when combined with the maximum breath- 
ing capacity, are of great significance. The first represents the requirements 
of the individual during moderate exercise; the second figure, the maximum 
breathing capacity, represents the respiratory reserve that he has against an 
inereased demand for activity. It has also enabled us to establish the relation of 
dyspnea to total breathing capacity with considerable accuracy. In testing 
more than 400 people, ranging from perfect health to severe pulmonary illness, 
we have discovered that dyspnea begins to make its appearance when the air 
exchange in a particular circumstance approaches one-third of the total breathing 
capacity of the individual. A simple chart (Table 1) demonstrates the relation- 


ship most clearly. 


TABLE I 
MAXIMUM BREATHING WALKING RATIO OF W.Y. OBSERVED AMOUNT 
CAPACITY VENTILATION TO M.BA&C. OF DYSPNEA 
64 liters 16 liters 0.25 None 
46 liters 16 liters 0.35 Slight 
36 liters 16 liters 0.45 Moderate 
30 liters 16 liters O53 Severe 


So far as dyspnea is concerned, the basic question is the amount of reserve ¢a- 
pacity beyond that called upon in moderate exercise. This comparison of the 
results of these two tests answers this question with some exactness. 

It must be acknowledged that these four tests do not provide by any means 
all the information that may be required in certain instances of pulmonary 
pathology. The human body is a dynamie organism, and if one aspect of its 
funetion is isolated for special study, this is only done at the cost of some dis- 
tortion. We would particularly recommend, however, the last two of these tests 
as of great usefulness for periodic examinations of normal individuals. If the 
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ratio of Walking Ventilation to Maximum Breathing Capacity is seen to 
decline sharply between one examination and the next, it makes a more detailed 
examination mandatory. After an individual once becomes pronouncedly 
dyspneie, the unfortunate, profound clinical picture must be expected. But 


its onset can be foreseen, and in many instances forestalled. 
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XYLOCAINE 


A Report of 3,000 Clinical Cases 


NaTtTHAN Lewis Dupin, D.M.D., aNnp Lean M. Foner, D.D.S., Hartrorp, Conn. 


F  geame 3,000 dental anesthesias using Xylocaine Hydrochloride (with epi- 
nephrine, 1:100,000), we have found this drug to be the most potent, the 
most stable, and the least toxie of the local anesthetic agents thus far de- 
veloped for dental use. 

‘or many years we have been faced with the inadequacy of procaine as a 
dental anesthetic. Hingson'’ reported from 2 to 4 per cent approximately of 
dental patients are refractory to procaine injections. Hingson, concerning 
failure to obtain anesthesia with procaine, stated, “Though such phenomenon 
may on oceasion be due to inaccurate positioning of the needle, we have 
proved that they occur just as frequently in the presence of perfect tech- 
nique.” Bjorn and Huldt! estimated failure to produce complete anesthesia 
with a solution of procaine in a concentration of 2 per cent with adrenaline 
to be as high as 20 per cent. 

As a result of our findings we coneur with Bjorn and-Huldt that at least 
20 per cent of patients are directly refractory to procaine injections or in such 
an anxiety state prior to injection that little anesthesia or comfort is experi- 
enced as a result of the procaine injection. Using Xyloecaine we found not a 
single patient who did not reach a depth of anesthesia sufficient to operate on 
the teeth with complete comfort. In most instances the patients recognized a 
difference in the depth of anesthesia themselves. The effect of the anesthetic 
was instantaneous—no wasted time between injection and effect of the action 
of the solution. Profound anesthesia was experienced with no ill results. Re- 
actions of syneope, fright, or fear are completely absent. 

Over 2,000 local anesthetics have been introduced and abandoned in the 
period of six deeades since the introduction of Novocaine by Einhorn and 
Braun in 1925. It is a relatively simple matter for the chemist to develop new 
highly active anesthetics: the difficulty lies in finding a local anesthetic with 
which we can avoid strong toxic and tissue-irritating properties. 

Lofgren’ presented his studies on “Xylocaine—A New Synthetie Drug” 
in 1948. Xyloeaine is an analide with the following structural formula: 


W-diethylamino 2-6 dimethylacetanalid 
Chemically Xylocaine is the most stable of all known anesthetics. It is 
not decomposed by boiling nor by strongly acid or alkaline solutions. Xylo- 
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‘“aine as marketed does not plasmolyze or hemolyze and is of pH 7 without 
adrenaline. With adrenaline, unbuffered Xylocaine Hydrochloride is of pH 4. 
Xylocaine is-three times as active as Novoecaine from studies on motor nerve 
fibers, 

Goldberg* in 1947 had subjected this new local anesthetic to careful phar- 
macological and clinical investigations and reported favorably. Dabbs and 
Southworth® reported 124 excellent results using Xylocaine out of 132 total 
anesthesias given. Gruber’ reported upon the use of Xylocaine in all types of 
dental practice in 1,000 cases. Gruber found no difficulty after Carpules of 
Xyloeaine in a concentration of 2 per cent were made available commercially. 
It has been reported that Xylocaine is being used in urology* with highly satis- 
factory results at the U. S. Marine Hospital in Baltimore, Md. Hingson and 
Hansen” report that Xylocaine is the most promising of the new local anes- 
theties. After more than twelve months no neuropathies have been discovered. 


In Hartford, Conn., we have had opportunity to test the action of Xylo- 
caine. Using a solution of Xylocaine in a concentration of 2 per cent supplied 
in Carpules with epinephrine 1:100,000, over 3,000 injections have been given 
and the latency time, depth, and duration of anesthesia have been recorded. 
The procedures for which Xylocaine was used included clinical operative work, 
preparation of abutment teeth for fixed bridgework, oral surgery, periodontia, 


pedodontia, and endodontia. 

The following observations were made: 

1. Rapidity of induction: The average patient reported deep anesthesia 
with Xyloeaine infiltration in 1.8 minutes; with block anesthesia the anesthetic 
state is produced in (an average of 2.3 minutes) half the time necessary with 
procaine anesthesia (average 5 minutes). 

2. Depth of anesthesia: All patients reported a greater sense of “dead” 
feeling yet no discomfort with Xylocaine as with procaine anesthesia. 

3. Ease of injection: Since Xylocaine can also be used as an intravenous 
anesthetic,'* the danger of injecting into the pterygoid venous plexus is dimin- 
ished. 

4. Duration by infiltration, 2 hours (2 ¢.c. Xyloeaine); by block injection, 
3 to 4 hours (2 ¢.c. Xylocaine). 

5. Toxicity: No sensitivities or untoward reactions were reported in all 
3,000 injections given. No variations in postoperative pain or bleeding time 
were noted. 

6. Effect on blood pressure and pulse rate: No significant effect on blood 
pressure or pulse rate was found. A slight lowering of blood pressure occurred. 

7. Epinephrine addiction: Lofgren and Lundquist’? found “short anes- 
thesia could be produced without epinephrine.” 

8. Procaine dermatitis: Since Xyloeaine differs from procaine chemically 
procaine dermatitis is not experienced from contact with Xyloeaine solutions. 

9. Xylocaine combination with chemotherapeutic drugs: Xylocaine does not 
inhibit the effect of the sulfanilamides or other chemotherapeutic agents. 
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Suggestions as to Dosage.—The ideal local anesthetic would persist for 
the duration of the dental operation and only for a short time thereafter. 
Many patients have stated that they like the profundity of Xylocaine anes- 
thesia but dislike the numb feeling for an hour or two after the dental opera- 


TABLE I. COMPARISON OF PROCAINE, PONTOCAINE, AND XYLOCAINE SOLUTIONS 








|_ INDUCTION TIME EFFECT ON |EFFECT ON 
| INFIL DURATION OF HEART BLOOD 
ITRATION| BLOCK ANESTHESIA RATE PRESSURE| ‘TOXIC REACTIONS 
Proeaine Hydro- 3-5 min. |5-10 min, |1-14% hr., Slight Increases |Sensitivity (rare) 
chloride | max. doses increase | includes cardio 
2 c.c, of 2% | vascular collapse 
cone. | = = __and death _ - 
Pontocaine i“ min,|Up to 30|3-7 hr. | Slight Slight Six times as toxic as 
3 ¢.c, containing min. decrease | drop | procaine: Tinni- 
6 mg. | tus, vertigo, tachy- 
cardia, hypopnea, 
convulsions 
Xyloeaine Hydro- |1 min., |2 min., {Infiltration | Slight | Slight None reported or ob- 
chloride | 50sec.| 20 sec.} 2 hr.; decrease drop served 
2 c.c. (cone, 2% ) block, 3-4 
hr. 
*1. Bonica, John J.: Use of Pontocaine for Regional Anesthesia: An Analysis of 3,000 
Cases, current Researches in Anesth. & Analg., January-February, 1951, pp. 1-15. 
2. Bonica, John J.: Use of Pontocaine for Regional Anesthesia: An Analysis of 3,000 


Cases, current Researches in Anesth. & Analg., March-April, 1951, pp. 76-88. 
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oo Total No. injections — 3,000 
A Infiltration 1,76€ 
,* Mandibular Block = 1,240 
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. « Infiltration 210 = 2 hr. + 10 sec. 
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tion is complete. Sinee the duration of local anesthesia is proportional to the 
quantity of the anesthetic injected, by reducing the dose this objection has 
been overcome to some extent. With children successful infiltration and block 
anesthesias have been accomplished by injecting 1 ¢.c. of Xylocaine (one-half 
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a commercial Carpule); with adults 1.5 and 2 ¢.c. of Xyloeaine give good 
anesthesia by infiltration. Block anesthesia of shorter duration can be accom- 
plished with a 1.5 ¢.e. dose. 


Xylocaine in Conjunction With Airbrasive Technique.—We have used 
Xylocaine sr.cossfully in conjunetion with the airbrasive technique for deep- 
seated caries, i.butment tooth preparation, and in periodontal treatment. 


Contraindications.— Since Xylocaine can be used without epinephrine as a 
vasoconstrictive and potentiating agent, a solution of Xylocaine in a concen- 
tration of 2 per cent is valuable in handling patients with hypertension, dia- 
To date the only untoward reactions reported have 


betes, or arteriosclerosis. 
The incidence of these reactions 


heen occasional muscle tremor and nausea. 
has been almost completely removed since the commercially prepared Carpules 
have been made available. 
Conclusion 

This report is the result of observing over 3,000 anesthesias with Xylo- 
caine Hydrochloride. We feel that this number of cases, added to the several 
hundred previously reported observations reviewed in this paper, is sufficient 
to recommend Xylocaine as the most rapid, profound, and safe local anesthetic 


agent thus far developed and clinically tested by us. 
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Oral Pathology 


THE GENERAL ADAPTATION SYNDROME AS A BASIS FOR A 
UNIFIED THEORY OF MEDICINE 


IIANS Sevyk, M.D., Pu.D., D.Sc., FLRS.C.,* MonrreaL, Quepec, CANADA 


HK general outline of the adaptation syndrome: the concept of stress as a 

factor which has its own physiology and its own pathology and the effect of 
stress on pituitary and adrenocortical hormone secretion’ has been the sub- 
ject of so many reviews during the last few years that we need not recapitulate 
it here in detail. In connection with the problems of surgery in general 
and, of course, oral pathology in particular, the most important implications 
of the stress concept are those concerned with topical nonspecific stress, such 
as a local injury or inflammation. In our opinion, there are close correlations 
between systemic stress such as that eliciting the general adaptation syndrome 
and topical stress, in that the fundamental defense processes including the 
actions of the so-called ‘‘adaptive hormones’’ (ACTH, STH, corticoids) are 
important in both cases. 

This strikes me as a singularly suitable occasion to develop modern views 
concerning the essence of disease which indicate a close relationship between 
cireumseribed topical maladies and systemic diseases. An extensive analysis 
of the entire subject was given a short time ago elsewhere.? Here I shall 
merely summarize those principal data which led us to outline our sketch for 
a unified theory of medicine. 

Whenever a large number of facts accumulates concerning any branch 
of knowledge, the human mind feels the need for some unifying concept with 
which to correlate them. Such integration is not only artistically satisfying, 
by bringing harmony into what appeared to be discord, but also practically 
useful. It helps to see a large field from a single point of view. When sur- 
veyed from a great elevation some details in the landscape become hazy, 
or even invisible; yet, it is only from there that we can see the field as a whole 
in order to establish where more detailed exploration of the ground would be 
most helpful for its further development. 

Efforts to arrive at a unified concept of disease have been made by physi- 
cians ever since the beginning of medical history. Whenever objective ob- 
servation revealed any one structural or functional characteristic that 
appeared to be common to all the parts of the body, or to all of its diseases, 
efforts were made to single out this characteristic as a lookout post from whieh 


to obtain a coordinated view of medicine as a whole. 


*Professor and Director of the Institute of Experimental Medicine and Surgery, Uni- 
versity of Montreal. 

tead before the One Hundred and Fiftieth Monthly Conference of the New York In- 
stitute of Clinical Oral Pathology, a meeting open to the dental, medical, and allied pro- 
fessions, held at the New York Academy of Medicine, Oct. 29, 1951. 
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The discovery that all our organs consist of cells led to the creation of 
the ‘‘cellular pathology’’ concept, according to which, in the ultimate analysis, 
all diseases depend upon derangements in the individual cells themselves. Of 
course, there are noncellular structures (e.g., intercellular fluids) and they too 
are subject to disease, but this was considered to be of minor import. 

Cells are ubiquitous and thus could act as a basis for the unification of 
medical thought, but the same is true of the vascular and the nervous systems, 
which send their ramifications into every portion of the body to influence and 
integrate the structures and functions of the most widely separated parts. It 
was thought, therefore, that in the ultimate analysis all maladies must depend 
upon derangements in the vascular and/or nervous systems; otherwise, how 
could they spread from the limited area of cells which had originally been in im- 
mediate contact with the disease producer? Of course, there are avascular 
structures (e.g., cornea) which, like the artificially denervated organs, are still 
subjeet to disease, but this was considered to be of minor import. 

Usually, at first, pathogens aet directly only upon a limited number of 
cells. When this occurs, the neighboring tissues immediately participate in the 
disease process. Thus, an entire focus or segment is involved, in which both 
cells and interstitial fluids become abnormal (serous and purulent inflamma- 
tions, granulomas, scar formation). The extent of such a focus goes beyond 
that of the cell, but it does not inelude the body as a whole. It may be de- 
limited by the anatomic borders of an organ (lobar pneumonia), a branch of 
the nervous (herpes) or vascular (embolus) system, or by self-imposed 
capsules of granuloma tissue (abscess). 

Indeed, not only the degree of blood supply, but also the qualitative 
chemical constitution of the blood (especially its content in nutrients, hormones, 
and antibodies) is, undoubtedly, a determining factor in the development of 
most maladies, as are also heredity, constitution, dietary and climatic conditions. 

Many of the greatest giants of medical thought have used one or the other 
of these facts as a basis for a general theory of medicine. Among those whose 
work has had the most profound influence upon my thinking are: Bernard, 
Cannon,’ Eppinger,’ Kalbfleisch,® Reilly and Compagnon,’ Ricker,* Ricker and 
Kalbfleisch,® Réssle,*° Speransky,’' and Virehow.*? <A careful study of their 
elassie original publications could not fail to broaden the outlook of any among 
my readers, as they undoubtedly have broadened mine. However, I shall not 
presume to discuss them here as a background for my own theory and that 
for two reasons: 

First, because it would be impossible to do justice to the work of any one 
among these great correlators of medical thought without integrating his work 
with that of all the others who have touched upon similar problems. If this 
were done, my meaning would be obscured by those lengthy dialetie dissertations 
whose very cempleteness makes them rather inaccessible. Besides, it seems to 
me that worth-while thoughts can always be expressed with great simplicity. I 
sketched the well-known general outlines of the earlier theories previously 
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herein, and if my point of view can be upheld only by legalistic arguments, 
based upon constant reference to little known facts, my attempt to offer a unified 
theory of medicine will be of no value, so that it might as well be abandoned. 

Second, the usual point-by-point refutation of earlier claims is not indi- 
eated in this case, since my concept is not in fundamental conflict with the 
previously mentioned earlier theories; indeed, it attempts to assimilate them 
all and tends to make them compatible with one another. 
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If I may go back to my previous geographic analogy, one can take an ae- 
curate synoptic photograph of a hitherto unexplored valley from the top of any 
among the surrounding mountains. Although these pictures will necessarily be 
very different, each one of them is, nevertheless, absolutely correet. Any at- 
tempts to construct a classic geographical map on the basis of such photographs 
will have to be in complete agreement with all of them. 

My work on stress has furnished me with a tool with which it might be 
amusing to draw a map of medicine, not too distorted by a one-sided point of 
view. 

This is illustrated by Fig. 1. 
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The Pathogen.— Al] pathogens cause disease by virtue of their stressor 
effects (infections, intoxications, trauma, nervous and emotional stimuli). In- 
stantaneous destruction of the whole body (e.g., atomic bomb) is not a 
‘‘disease,’’ while isolated destruction of individual cell groups automatically 
results in that interaction, between damage and the defense on the part of the 
remaining cells, which we defined as stress. 

Some effects of the pathogens are rather specific, that is to say they place 
a burden, more or less selectively, only upon some cells, sometimes only upon 
certain parts of cells. We call them specific because they are characteristic 
only of one, or at least few, pathogens (e.g., the Koplik spots of measles, the 
anomalous cell divisions in cancer) ; others are essentially nonspecific, that is, 
common to all, or at least to most, pathogens. The latter may be local (e.g., 
inflammation at the site of irritation) or systemic nonspecific effects (by defini- 
tion the G-A-S). 

These two types of action always coexist. In other words no pathogen has 
vet been found which produces exclusively specific, or exclusively nonspecific, 
changes. lHowever, the various pathogens differ widely with respect to the 
relative proportion of specific and nonspecific changes that they elicit. Thus, 
traumatie destruction of the facial nerve results in highly specifie motor disturb- 
anees; yet, some nonspecific local (cireumscribed inflammation) and systemic 
manifestations (mild G-A-S changes, e.g., slight ACTH discharge) will be super- 
imposed upon them. Conversely, extensive traumatic injuries produce pre- 
dominantly nonspecific effects (extreme inflammation, with severe G-A-S 
changes, e.g., intense ACTH discharge), irrespective of the part of the body 
which has been affected; vet, specific actions due to selective interference with 
the direetly damaged structures will necessarily also oceur. 

Of course, most pathogens produce diseases whose position is inter- 
mediate between these two extremes. The actual, observable manifestations 
of all diseases will, therefore, represent a mixture of specific and nonspecific 
stress effects, as herein defined. 

I think that for the understanding of disease in general it is of the utmost 
importanee to distinguish sharply between specific and nonspecific manifesta- 
tions. It must also be kept in mind, however, that these not only coexist, but 
mutually influence each other in many ways through various synergisms and 
antagonisms.- Indeed, even within the category of the nonspecific stress 
effects, local and systemic reactions may be antagonistic. For instance, the 
introduction into the connective tissue of pathogenic microbes may stimulate 
granuloma formation by a local stress effect, and inhibit this same response 
due to a systemic action, such as the discharge of ACTH and gluco-corticoids. 
It is precisely as a result of these manifold interactions that the actual mani- 
festations of the various diseases are so widely different. 

The Cell.—<All pathogens act, either directly or indirectly, upon cells. 
They may be primarily directed against a single cell or a limited group of 
cells (e.g., local trauma), or they may immediately affect large portions of 


the body (e.g., anoxia, total body x-irradiation). 
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The cell is capable only of a limited number of qualitatively distinct 
responses (e.g., degeneration, necrosis, increases and decreases in mitosis, 
size, or function). Depending upon the pathogen, the specificity of these 
responses varies between the most nonspecific type of reaction that any 
pathogen can elicit, when applied in suitable dosage (e.g., necrosis), to the most 
highly specifie (e.g., abnormal mitosis). Yet, probably no pathogen produces 
any response de novo, that is, one for which there exists no mechanism in the 
normal life of the cell, between its birth and its death. Hence, presumably, all 
normal and abnormal reactions can be effected by various combinations of 
simple stimulations and inhibitions of pre-existent biologic mechanisms (e.g., 
through the directing enzyme systems). I mention this because it means that 
even specific actions could be due to mere ‘‘stress,’’ if the latter be directed 
selectively upon certain structures or chemical mechanisms. 

The Focus.—Before the disease spreads from the cell to the body as a whole, 
it usually proceeds through a more or less clearly defined intermediate step, 
that of the foeal reaction (J/of und Herd Reaktion of the German literature, 
localized erythema, granuloma, and other inflammatory reactions). The main 
object of this appears to be the limitation of further spread, by the topical 
coordination of defense mechanisms. 

The principal mechanisms involved in such loca] inflammatory reactions 
are phagocytosis, the phenomenon of interstitial spreading, granuloma forma- 
tion, and lymphatic drainage into regional lymph nodes. There is no doubt that 
anatomic divisions (such as are created by the territorial distribution of nerves, 
blood vessels, lymphaties, connective tissue capsules, and lobulations of organs) 
play an important role in delimiting these foci. 

Systemic Reactions.—It becomes increasingly more evident that, in addi- 
tion to the previously mentioned topical responses, the entire body par- 
ticipates, at least to some extent, in all disease processes. This is possible only 
through the two great integrating systems, the humoral and the nervous 
system. 

Among the humoral responses, it is. convenient to distinguish general 
metabolic (e.g., changes in the oxygen and nutrient content of the blood), 
serologic (antibody formation), and hormonal (e.g., ACTH, gluco-corticoid, 
STH, mineralo-corticoid, adrenergic hormones) reactions. 

The nervous system can participate in disease manifestations through 
adrenergic, cholinergic, and probably histaminergic mechanisms. 

Conditioning.—It has long been known that various conditioning factors 
greatly influence the disease-producing effect of diverse potentially pathogenic 
agents. Such conditioning may be due to external stimuli, that is, factors 
which are outside the limits of body (e.g., diet, temperature, light), or internal 
factors (e.g., heredity, constitution, previous exposure to pathogens). 


Conclusions 


In my opinion the principal tenets of the currently debated general 
theories of diseases cannot be refuted, because they are well founded upon 
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objective observations. The salient weakness in each of these theories is pre- 
cisely the tendency to impose itself at the exclusion of all others. Hence, a 
unified interpretation of medicine must be one which embraces them all. I 
attempted to give a rough outline of the manner in which this could perhaps 
be accomplished with the aid of the stress concept. 

It remains to be seen whether such a unified theory of medicine will be of 
heuristic value. Its principal weakness is its vagueness, its failure to explain 
the ultimate causes of disease. However, it appears to include, and to be com- 
patible with, all the important facts concerning disease in general, which are 
well established today, and I do not think a theory ean be useful if it attempts 
to be more explicit than verified observations warrant. 
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RECURRENT PYOGENIC GRANULOMA 


’ 


Patrick 1D. Toro, D.D.S.,* Cuicaco, IL. 


HE pyogenic granuloma has been considered to be a lesion of infectious 

origin. Kerr,! in a recent review of the literature, has pointed out that 
some investigators believed it to be of mycotie origin. In fact, it was termed 
botryomycosis hominis because it resembled the botryomycosis affecting ani- 
mals. On the other hand, some investigators have isolated bacteria from the 
lesion. Though a specific organism was sought as the etiologic agent, it ap- 
pears that the lesion is a nonspecific granuloma. 

The histologic picture of the lesion shows numerous capillaries filled with 
blood, accompanied by endothelial proliferation which imparts to the section 
an angiomatous character. Fibroblasts with a small number of collagenous 
fibers are seen subordinated to the vascular elements. Moderate to severe 
round eell infiltration is found in all eases, while polymorphonuclear leukocytes 
are present in most cases. Edema in the epithelium and corium, and fibrin 
formation in acutely inflamed areas complete the picture. The basic elements 
of the lesion are those found in chroni¢ inflammation and repair; therefore, the 
classification of granuloma appears justified. 

Kerr noted that the angiomatous character of the pyogenic granuloma 
was similar to that seen in the pregnancy tumor. The clinical and histo- 
logical appearances of the two lesions are so similar that they can be differen- 
tiated with difficulty in pregnant women. It would seem likely, therefore, that 
similar growth factors are operative in both conditions. Further comparison 
ean be made with the keloid and the peripheral benign giant cell tumor. In 
these cases, it is the overactivity of the fibrous connective tissues which pro- 
duces the tumor. 

In all these cases, there seems to be an exaggeration of the process of re- 
pair. It may be stated that the pyogenic granuloma is a perversion of the 
repair tissues manifested by an unusual proliferation of the vascular endo- 
thelium. Stimulation of this proliferative tissue by inadequate cautery or 
surgery may increase the growth activity of the endothelial cells, and thus 
account for the rapid recurrence of the lesion. This character of recurrence 
is shared by the pregnancy tumor, keloid, and the peripheral benign giant 
cell tumor. The following case is presented as an example of the nature of 
this condition. 

Case Report 

Mr. H., 31, a bus driver, received a blow to the upper lip. The lip was 
lacerated by the upper anterior teeth, and it became swollen and painful, with 
suppuration. The patient sought treatment from his local physician when the 

*Assistant Professor of Oral Pathology and Diagnosis, Loyola University School of 
Dentistry. 
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lesion failed to heal in two weeks. It was treated by electrocautery. Two 
weeks following this treatment the lesion recurred and it was treated again by 
electrocautery. 





Fig. 1 Recurrent pyogenic granuloma. 


™ 


x 
- 





Fig. 2.—Nests of proliferating endothelial cells. 


The patient presented himself at the Diagnosis Clinic two weeks following 
the second treatment. He was a well-developed, well-nourished man who ap- 
peared apprehensive and concerned with a pedunculated lesion arising from 
the right side of the upper lip at the junction of the mucosal and vermilion 
borders. The lesion measured 1 em. in diameter and projected for 1 em. above 
the surface of the lip (Fig. 1). It was pink-red in color and of firm consist- 
eney. The surface was slightly ulcerated and a small amount of serosanguin- 
eous fluid exuded upon pressure. In view of the previous treatment, which 


apparently was inadequate, it was decided to remove it surgieally. 





PATRICK D. TOTO 


Histopathology 
The surgical specimen, which measured 1 em., was fixed in 10 per cent 
Histologically, there was noted a denuded surface showing fibrin 


formalin. 
The epithelium 


formation, hemorrhage, and polymorphonuclear leukocytes. 
adjacent to the denuded area was infiltrated by polymorphonuclear leukocytes, 
Acanthosis of the prickle cell layer was manifested 
The deeper layer of the section 
The endothelial nests were 


and it was edematous. 
by a downward proliferation of the rete pegs. 
was characterized by nests of endothelial cells. 
surrounded by strands and bands of collagenous fibrous connective tissue. 


ig. 3.—High power of Fig. 


Formation of capillaries was seen in the nests. The plump endothelial cells 
could not be distinguished from fibroblasts. There were no visible connective 
tissue fibers within the nests. Plasma cells, lymphocytes, and polymorphonuclear 
leukocytes infiltrated the areas (Figs. 2 and 3). The diagnosis was “pyogenic 
granuloma endotheliosum.” 


Discussion 


The history of the trauma, clinical and histological appearances of this 


lesion is compatible with the pyogenic granuloma. However, the rapid recur- 
rence of the lesion following treatment twice within two weeks indicates not 


only inadequate removal of the proliferating elements, but their stimulation 
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by electrocautery. The nests of endothelial cells reflect the rapid recurrence 
of the growth seen clinically. The fibrous tissues separating the nests repre- 
sent the extent of healing following treatment. Henee, the fibrous connective 
tissue is mature, while the vascular elements continue in a state of prolifera- 
tion. Therefore, the tumor exhibited a tendency toward autonomy. Although 
no etiology has been established for the pyogenic granuloma, it followed, in 
this case, a traumatic injury. Lesions may grow to a limited size and then 
undergo fibrosis. However, inadequate removal of the growth may result in a 
recurrence with unusual growth potential of the vascular elements. 


Reference 
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Experimental 





The primary purpose of this investigation is to determine whether or not 
skin reactivity occurs to pathologie specimens* obtained from the pulp canals 
of pulp-involved teeth and whether or not it is greater in certain groups of 
patients (particularly rheumatoid arthritic) than in other groups. 








The Skin Tests—Of the variety of cutaneous tests such as the patch 
(Vollmer), prick (punctiform), scratch (von Pirquet), or intracutaneous (Man- 
toux technique), the intracutaneous (intradermal) technique is the method of 
choice. The intracutaneous’ test may be more accurately controlled as to the 
quantity of material used and as to the exact site at which it is deposited. This 
test is especially applicable when using test materials that are only mildly 









physiologically active. 

1. The Plan for Performing the Intracutancous Tests—The skin reactions 
among patients falling within the following categories were extensively investi- 
gated with filtrates prepared from the following materials: 







A. Pathologie specimens from the pulp canals of patients with no known 





systemic disease. 





B. Pathologie specimens from the pulp eanals of rheumatoid arthritic 






patients. 






C. Normal pulps from persons with no known dental or systemic disease. 





Specimens obtained from the preceding groups were injected according to 





the following plan: 





A. A pathologic specimen obtained from an individual with no known 





systemic disease, inject into: 





1. Patient from whom pathologie specimen obtained. 
2. One other patient with a pathologie pulp and with no known systemic 






disease. 
3. Two rheumatoid arthritic patients (with or without pulp involvements 






as available). 
4. Two individuals with no known dental or systemic disease. 






*The term “pathologic specimen” is usually used rather than “pathologic pulp” as in the 
latter condition the pulp material is not infrequently completely absent as a result of the 
pulp having been replaced by an exudate or purulent matter. The simple use of the word 
“specimens” is intended to imply any material obtained from a pulp canal, whether pathologic 


normal. 
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Bb. If pathologie specimen obtained from a rheumatoid arthritie patient, 
inject into: 

1. Patient from whom pathologie specimen obtained. 

2. One other rheumatoid arthritic patient (with or without pulp involve- 
ment as available). 

3. Two other patients with pathologie pulps and with no known systemic 
disease. 

4. Two individuals with no known dental or systemic disease. 

(. If normal pulp obtained from an individual with no known dental or 
systemic disease, inject into: 

1. Patient from whom normal pulp obtained. 

2. One other individual with no known dental or systemic disease. 

3. Two patients with pathologie pulps and with no known systemic disease. 

4. Two rheumatoid arthritic patients (with or without pulp involvements 
as available). 

The foregoing plan constitutes the basie pattern in the over-all scheme of 
injections. It also constitutes the minimum number of injections (six) with 
any single filtrate. Should a sufficient amount of filtrate remain, this pattern 
may be expanded to inelude more injectees within any group when necessary. 
In this investigation the control pattern was occasionally broadened to the 
virtual limit consistent with the amount of filtrate available from any single 
specimen. This scheme proved to be especially helpful in ruling out any possi- 
ble false positive reactions. Occasionally, it was found discreet to employ as 
many as 7 or 8 injections with a single filtrate rather than the basie six. As 
the situation demanded, the retest was either performed on the same subject or 
a third injectee was incorporated into a particular group. In the latter instance, 
‘two out of three’’ were the deciding factors as to whether or not a few ‘* border- 
line’’ reactions were positive or negative. 

It is well recognized that the treacherous aspect of analyzing multiple data 
on skin reactions is even greater when we are dealing with a variety of un- 
quantifiable, unknown, skin reactive substances. Consistent with the previously 
established criteria for a positive skin reaction, the requirements for two in- 
jectees within a group to be considered positive are as follows: 

1. Each injectee may demonstrate a moderate intensity of erythema 10 mm. 
greater in diameter than the respective control. 

2. Should on injectee of a group be positive to the filtrate and the other 
completely negative, the positive reactor must demonstrate an area of erythema 
20 mm. greater in diameter than the combined reactions of the controls. 

3. Generally, the average of the reactions of the two filtrates must be at 
least 10 mm. greater in diameter than the average of the diameters of the 
controls. In addition, a moderate degree of erythema is requisite in view of the 
fact that in the few instances in which normal pulp filtrates gave positive re- 
actions the erythema varied from a light to moderate intensity and has never 


been found to be bright. 
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Minutiae of the patients’ dental and systemic histories, as well as certain 
other details, were found, after a thorough attempt to effect any positive or 
negative correlations, to be of no significance. This enabled the remaining 
pertinent data to be overtly expressed and reduced to a common denominator 
wherever possible. The essential data obtained from 65 pathologie specimens 
may be observed in Tables I and II. Table II constitutes an extension of 
Table I, the only difference being in the broader control pattern in the intra- 
cutaneous tests as indicated in Table If. In the latter table all designations, 
as to ‘‘positive’’ or ‘‘negative,’’ already constitute an average of the results of 
at least two injections. These are designated in conformity with the afore- 
mentioned criteria as to what constitutes a positive or negative reaction among 
a group. 

In Table I, column ‘‘a’’ under Intraecutaneous Tests, the ‘‘homologous’’ 
designation refers to the injection of the patient from whom the pathologie 
specimen, the filtrate of which is used, was removed. Column ‘‘b’’ refers to a 
rheumatoid arthritie patient in which the same filtrate is used. Column ‘‘e’’ 
refers to patients with normal pulps (N.P.), and, it is to be understood, with 
no known systemic disease. In Table II, column ‘‘a,’’ under Intracutaneous 
Tests, the designation as to ‘‘positive’’ or ‘‘negative’’ refers to the result as 
determined by the average response upon the homologous patient and also upon 
another patient with a pathologie pulp (P.P.). Column ‘‘b’’ refers to the result 
as determined by the average response upon at least two rheumatoid arthritic 
patients. Column ‘‘e,’’ similarly, refers to the result as determined by the 
average response upon at least two patients with normal pulps and having no 
known systemic disease. 

2. Clinical and Laboratory Observations on the Sixty-five Pathologic 
Specimens Obtained From the Pulp Canals of Patients With no Known Systemic 
Disease-—The preceding data (Table I), relative to the 65 filtrates prepared 
from pathologie specimens obtained from pulp canals, were obtained from 55 
different patients judged to be systemically normal. The broad over-all pattern 
was derived from over 500 injections on these patients and others, as well as 
upon a number of rheumatoid arthritie patients and numerous individuals com- 
prising the normal control groups. 

Because of the necessity for introducing certain technical modifications as 
this study progressed, it should be pointed out that patients 1-4 (column I) 
were given injections of 0.1 ml. quantities; patients 5-26, 0.05 ml. quantities, 
and patients 27-65, 0.025 ml. quantities. Considering the potency of the filtrates, 
various technical aspects, as well as certain anatomical and physiologic features 
of the skin oeceasionally encountered, the optimal quantity to use in this 
procedure is 0.05 ml. This quantity is usually superior for this purpose to 
either of the other quantities mentioned. However, for reasons of economy, 
the smaller quantity was chosen for the latter part of this investigation in order 
that the control pattern could be vastly broadened. At the same time it was 
desired that about 0.4 ml. of each filtrate remain, so that certain supplemental 
analytical tests could be performed. The use of the smaller quantity was not 
partienlarly objectionable in view of the fact that when 0.05 ml. of a filtrate 
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was injected in one site, and 0.025 ml. in another site, the latter was usually not 
half, but was about two-thirds to three-quarters the size of the former. Hence, 
the reactions were not physiologically proportionate to the dilution. 

In column II, radiographic terms of only the simplest designation have 
heen used which are essentially broad enough to categorize the various periapical 
conditions encountered. Hence, this column embraces only four arbitrary 
‘ategories, viz., (1) normal periapical region, (2) apical pachymenia, or the 
incipient thickening of the periodontal membrane within the region of the apex, 
(3) rarefying osteitis, which embraces the various granulomata and periapical 
dentoalveolar abscesses, and (4) eysts. 

In column III, the condition and gross clinical appearance of the pulp or 
specimen are briefly described, the degree of vitality of the tooth is indicated, 
vascularity is noted, as is the presence of a fistula, and whether or not a putres- 
cent odor was detected. 

In column IV, the pH of the specimen suspension is indicated. Unlike 
normal pulps which consistently demonstrate a pII value of 7.35 to 7.40, the 
pathologic specimens vary from 6.80 to 7.90. It is believed that a few of the 
low values (below 7.35) may not be entirely accurate because of the nature and 
sparsity of the pulp material occasionally encountered. In these few instances, 
despite the fact that the specimen is suspended in only 0.5 ml. of physiologic 
saline solution, the buffer capacity of the material may have been inadequate. 
The average of the 64 pH determinations (in column IV, it may be noted that 
the third reading was unavoidably missed) is 7.32. As the low values cancel 
the high, this information is of no value. However, in the absence of gross 
structural changes the following criteria may be considered diagnostic of a 
pathologic pulp: 

1. If the pH value of a specimen is greater than 7.45. 

2. If the material is adequate and lyophilie and less than pH 7.30. 

These criteria have been corroborated in a number of patients experiencing 
only the vague subjective symptom, pulpalgia. In a few of these situations we 
are dealing with incipient pulp disease in which the above criteria are apparently 
satisfied before actual histopathologic evidence can definitely incriminate the 
pulp as being pathologic. It is not unexpected that such cytochemical changes, 
determinable by an aberrant pH reading, may ordinarily precede structural 
changes as indicated by Menkin.’'* This is especially true due to the fact that, 
incident to the most delicately performed pulpectomy, some cellular damage is 
inevitable. In addition, the histologic picture of even a fairly young normal 
pulp may occasionally appear questionable due to certain normal physiologic 
retrogressive changes occurring in a perfectly sound tooth. However, the 
primary and original reason for performing the pH analyses was to determine 
whether or not the skin reactions may be influenced by this factor. It may now 
be stated with assurance that, from the lowest value obtained (pH 6.80) to the 
highest (pH 7.90), it plays no known part. 

Column V is concerned with the presence of bacteria as determined in a 
smear made from the thoroughly mechanically agitated suspension. The smear 
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is Gram-stained and viewed microscopically. The kaleidoscopic picture fre- 
quently obtained with normal specimens is due to pulpal shreds, lysed blood, 
and deranged tissue cells. Pathologie specimens may be even more bizarre. 
The only microorganisms occasionally absolutely identifiable, on a pure morpho- 
logic basis, are the streptocoeci. These are frequently present in long chains. 
Actinomyees-like organisms are occasionally encountered but are easily con- 
fused with cellular debris. Henee, when these organisms may have been present 
it was believed safer to consider the smear negative than to be in error. This 
was decided upon when a few smears which had been considered to be positive 
for actinomyees gave no growth after maintaining the semisolid and aerobic 
blood agar cultures for at least a week in the incubator. In a few other instances, 
subeulture upon blood agar plates, incubated anaerobically, produced typical 
actinomyces colonies in those specimens where the smear had been considered 
negative for these organisms. Actinomyces-like organisms were also believed 
to have been observed in a few instances where a vast heterogeneity of bacterial 
forms were encountered, yet no actinomyces were subsequently recovered in the 
cultures made from these specimens. 

In the category designated as ‘‘variety of bacteria’’ in column V, oc- 
casionally gram-positive bacteria of such morphologie forms as lactobacilli, 
diphtheroids, and a ‘‘chaining’’ threadlike organism were encountered. The 
latter (marked with asterisk) was not directly observable in the smear but was 
cultivable aerobically and proved to be hemolytic. Gram-negative rods and 
diplococei, if either is present, would easily be confused with certain fragmented 
elements of the connective tissue of the pulp which assume the safranine stain. 

Oceasionally gram-positive diplocoeci, some of which were apparently 
capsulated, were believed to have been observed. These bacteria, when cul- 
tivable, invariably gave a subsequent growth of streptococci only. Hence, 
original designations as gram-positive diplococci only are now changed to 
streptococci in column V. However, there is no assurance that the bacteria ob- 
served in the smear are those which are recovered upon culture. The direct 
smear alone offers but few significant findings as summarized : 

1. Of the 65 smears observed, 23 or almost one-third showed evidence of bacteria being 
present. 


2. Of these 23 positive smears, a variety of bacteria was observed 9 times or almost 


23 
40) per cent of the time. 

3. Of these 23 positive smears, a streptococcus was observed 15 times or about 65 per 
cent of the time. 

1. Only onee was a streptococeus definitely observed in conjunction with a variety of 


organisms, 


In column VI are listed, some in their restricted identification, the bacteria 
recovered upon culture. In summary: 


1. Of the 65 specimens cultured, 21 were found positive; however, only 19 will be con- 
sidered positive as there is good reason to believe that two specimens were contaminated. Both 
of these contaminated cultures showed a variety of bacteria including lactobacilli. Radio- 
graphically, and clinically, the carious lesions in both of these instances led just barely to 
the pulp. These two specimens were taken only because the last bit of excavation of the 
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carious debris was performed aseptically. In view of this highly selected group of specimens, 
and the fact that every operative precaution was observed, it is not surprising that the number 
of positive cultures is only 29 per cent, or, roughly expressed, less than a third positive. 

2. Among the 23 smears recorded as positive, bacteria were cultured on only 7 occasions 
or less than a third of the time. This may indicate that when bacteria are definitely 
observed in the smear, they may be nonviable about two-thirds of the time. 

3. Streptocoeci were cultured from all of the 7 specimens in which both the smear and 
culture were found positive. However, the smear had been reported as showing streptococci 


in 4 instances and on 3 occasions as showing a variety of organisms. 


Of the 19 positive cultures the following species were encountered : 


MICROORGANISM NUMBER OF OCCURRENCES* 


Str. anhemolyticus 6 
Str. viridans 

Lactobacilli 

Actinomyces 

Str. anhemolyticus (anaerobic ) 

Str. hemolyticus 

Neisseria catarrhalis 

Gram-positive threadlike bacillus 


*A mixed culture (including only two organisms) was encountered only three times. 


As was previously mentioned, all the streptococci that were restrictively 
identified (Table Il) as to their hemolytic proclivities were preserved in 
physiologic saline solution and maintained in a deep-freeze refrigerator at 


approximately —20° C. An inadvertant failure on the part of the refrigerator, 
which escaped notice for two days, may have been a great factor in causing 
only two strains to have been recovered. 

These two strains were initially inoculated into two tubes of semisolid 
medium* and were subeultured upon blood agar plates. After colonial and 
microscopic verification indicated a pure culture for each strain, they were 
inoculated upon blood agar slants. A few drops of sterile physiologic saline 
solution were added to the surface of the slant to effect luxuriant growth. 
After forty-eight hours’ incubation a 5 ml. suspension of each strain was made 
and these suspensions transferred to sterile tubes. Thorough shaking of these 
tubes ensured a uniform suspension of bacteria. A 0.1 ml. quantity of each 
suspension was inoculated into a tube of beef infusion broth containing 0.1 
per cent glucose and adjusted to a 6.5 per cent salinity (NaCl). After four to 
five days’ incubation, growth was found to be abundant. At the time of the 
inoculation of the high saline culture media, 0.1 ml. of each suspension of 
streptococci was inoculated into three tubes, i.e., into one each of lactose, salicin, 
and mannite media with indicator (Difco). After only twenty-four hours’ 
incubation the colorimetric change was complete and no gas formation was 
evident in the Durham tubes. Concurrent with these experiments a 1 ml. 
quantity of each suspension of streptococci was inoculated into a brain-heart 
infusion broth (Difco) and the culture tubes immediately heated in a water 
bath maintained at 60° C. + 1° C. for one-half hour. The tubes were then re- 


*Composition previously given in footnote. 
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moved from the water bath and incubated for forty-eight hours at which time 
growth was.evident. Reeheck smears from all final cultures in the three pre- 
ceding experiments showed streptococci only. From these tests it was concluded 
that both of these species were Streptococcus faecalis. It is of interest that one 
of these strains was originally designated as Str. viridans (Table II, patient 32, 
D. A. No. 9) and the other, Str. anhemolyticus (patient 61, J. L. No. 4). The 
only feature in common, as to the origin of these two surviving strains, is the 
fact that both were derived from quite incipient pulp involvements. 

It is interesting to compare the number of positive skin reactions occurring 
among the various groups of patients when bacteria were observed at least in the 
smear, at least reeovered upon culture, or present in both instances. Eliminat- 
ing the two oceasions where contamination undoubtedly occurred, the data may 


be summarized as follows: 


1. The group consisting of the ‘‘homologous’’ patients, from whom pulp 
canal specimens were obtained, and patients with pulp involvements. 


a. A positive skin reaction occurred in this group, when filtrates of specimens were used 
in whieh bacteria were found in the smear, recovered in culture, or both, 18 times or about 
20 per cent. 

b. A positive skin reaction occurred in this group, when filtrates of specimens were used 
in which no bacteria were found in the smear or recovered in culture, 8 times or about 12 
per cent. 

e. A negative skin reaction occurred in this group, when filtrates of specimens were 
used in which bacteria were found in the smear, recovered in culture, or both, 15 times or 
about 24 per cent. 

d. A negative skin reaction occurred in this group, when filtrates of specimens were 
used in which no bacteria were found in the smear or recovered in culture, 22 times or about 


35 per cent. 
2. The group consisting of two rheumatoid arthritic patients. 


a. A positive skin reaction occurred in this group, when filtrates of specimens were 
used in which bacteria were found in the smear, recovered in culture, or both, 8 times or 
ahout 13 per cent. 

b. A positive skin reaction occurred in this group when filtrates of specimens were 
used in which no bacteria were found in the smear or recovered in culture, 5 times or about 
8 per cent. 

ce. A negative skin reaction occurred in this group, when filtrates of specimens were 
used in which bacteria were found in the smear, recovered in culture, or both, 26 times or 
about 41 per cent. 

d. A negative skin reaction occurred in this group, when filtrates of specimens were 
used in which no bacteria were found in the smear or recovered in culture, 24 times or about 
38 per cent. 


3. The group consisting of two individuals having no known dental or 
systemic disease. 

a. A positive skin reaction occurred in this group, when filtrates of specimens were used 
in which bacteria were found in the smear, recovered in culture, or both, 2 times or about 
3 per cent. 

b. A positive skin reaction occurred in this group, when filtrates of specimens were used 
in which no bacteria were found in the smear or recovered in culture, 4 times or about 6 per 


cent. 
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ce. A negative skin reaction occurred in this group, when filtrates of specimens were 
used in which bacteria were found in the smear, recovered in culture, or both, 32 times or 50 


per cent. 
d. A negative skin reaction occurred in this group, when filtrates of specimens were 


used in which no bacteria were found in the smear or recovered in culture, 25 times or about 
40 per cent. 

From the foregoing data, the most statistically significant feature is the 
fact that the ‘‘pulp-involved’’ group showed far greater (29 per cent) skin 
reactivity, if bacteria were at least present in the smear, culture, or both, as 
compared with the normal group showing only 3 per cent. The skin reaction 
is negative for the ‘‘pulp-involved’’ group 24 per cent of the time and negative 
50 per cent of the time for the normal group. Also of statistical significance, 
but less striking, is the fact that the ‘‘pulp-involved’’ group shows greater 
(29 per cent) skin reactivity, if bacteria were at least present in the smear, 
culture, or both, as compared with the arthritic group showing only 13 per cent. 
The skin reaction is negative for the ‘‘pulp-involved’’ group 24 per cent of the 
time and negative 41 per cent of the time for the arthritic group. This suggests 
that bacterial products may play an important role in the causation of the posi- 
tive skin reactions observed among the ‘‘pulp-involved’’ group; but this fact 
is only evident when compared with the group having no known dental or 
systemic disease. The mere fact that within the ‘‘pulp-involved’’ group, almost 
as many positive skin reactions occur whether or not bacteria were demonstrably 
present does not preclude their having been present. 


3. Observations on the Fifteen Normal Pulp Specimens Obtained From 
Patients With no Known Dental or Systemic Disease.—In the data (Table ITI), 
embracing the 15 normal pulp specimens of the control group, no bacteria were 
ever in any instance cultivable, and the pH values are remarkably consistent 
from pH 7.35 to 7.40. The two deviations (both 7.30) are consistent within 
the limits of accuracy of the method of pH analysis. 


4. Observations on Specimens Obtained From Rheumatoid Arthritic Pa- 
tients—The pathologic specimens obtained from four rheumatoid arthritic pa- 
tients also gave no growth, and the pH values did not differ significantly from 
those pathologic pulps of systemically normal individuals (Table IV). It is 
exceedingly difficult to find bona fide pathologic pulps among this group as they 
have, as a rule, invariably been subjected to a considerable number of extractions. 
Although filtrate G.C. No. 7 of this group has been included, there is absolutely 
no justification for considering it other than normal. 


5. A Comparison of the Skin Reactions of the Different Groups to the 
Various Filtrates—It seems only logical to begin with certain observations made 
in the control group so that we may evaluate the other groups better. In Table 
III, under Intracutaneous Tests, column “ec,” it may be noted that the filtrates 
of the first five patients were not crossed over into systemically normal patients 
with pathologic pulps. In the total pattern it may also be observed that four 
positive reactions were elicited. Because of the unaccountable nature of these 
reactions, these injectees were retested and in all instances a third member was 
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incorporated into the group to rule out any peculiarity in response which may 
have resided within the patients rather than with the filtrates used. The observa- 
tions on the use of the normal pulp filtrates may be summarized as follows: 

1. In the total pattern, 4 positive reactions out of 40, or 10 per cent, were 
obtained. This may have been lower had the additional five tests been performed. 
However, the expanded control pattern had not been instituted at the beginning 
of these experiments. All reactions were characterized by a light to moderate 
erythema. 

2. According to groups the reactions were positive. 

a. One in 15, or 6.6 per cent (average, homologous reaction and one other patient with 
no known dental or systemic disease). 

b. Three in 15, or 20 per cent (Rheumatoid arthritic group). 

ec. Zero in 10, or 0 per cent (patients with pathologic pulps but no known systemic 
disease). 

The data obtained from the use of filtrates prepared from the pathologic 
pulp canal specimens of patients with no known systemic disease (Tables I and 
IT) may be summarized as follows: 


1. In the total pattern, 44 positive reactions out of 195, or slightly over 20 
per cent were obtained. All reactions were characterized by moderate to bright 


erythema. 
According to groups the reactions were positive : 
. Twenty-five in 65, or 38.5 per cent (average, homologous patients and one other 
patient with pathologic pulp but no known systemic disease ). 


b. Thirteen in 65, or 20 per cent (rheumatoid arthritic group). 
ec, Six in 65, or 9.2 per cent (patients with normal pulps but no known systemic disease). 


6. An Evaluation of the Skin Reactions of the Different Groups to the 
Various Filtrates—The small group of five rheumatoid arthritic patients from 
whom pulp canal specimens have been obtained is inadequate for statistical 
treatment. However, this group does appear to indicate that there is probably 
no justification for assuming that the nature or products of normal or diseased 
pulps in these patients differs from those of systemically normal persons. 
Further evidence of a lack of significant correlation was the fact that 20 per 
cent of the rheumatoid arthritic patients responded positively by a light to 
moderate erythema to normal pulp filtrates and also that 20 per cent responded 
positively by moderate to bright erythema to filtrates of pathologic specimens 
obtained from patients with no known systemie disease. 

The difference in a positive skin reaction among persons with no known 
dental or systemic disease, to normal pulp filtrates, as compared with a positive 
reaction to filtrates from pathologic specimens, was obviously not significant. 
The greatest difference appeared in the positive reactions obtained in the 
homologous test, using the filtrates of pathologic specimens, and in those reac- 
tions obtained when injecting such filtrates into other systemically normal pa- 
tients having pathologic pulps. The homologous reaction was usually a little 
more frequent but it was not unusual for the heterologous reaction in this 
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group to be greater. Should we assume that these substances leave the teeth 
via the apical foramen, it is possible that they may do so to a greater extent in 
one individual than in another. This concept necessarily presupposes the 
phenomenon of autosensitization. It would, however, explain the occasional 
occurrence of greater positive heterologous reactions. 

In general, it may be stated that given any particular filtrate prepared 
from pathologie specimens we may expect: 

1. The homologous patient, and patient with a pathologie pulp, as a group, 
to respond positively to the filtrate about twice in every five injections or almost 
40 per cent of the time. 

2. The rheumatoid arthritic group to respond positively once in every five 
injections or 20 per cent of the time. 

3. The normal control group to respond positively almost once in every ten 
injections or almost 10 per cent of the time. 

4. Broadly stated, the first group was twice as reactive as the rheumatoid 
arthritic patients and the latter group twice as reactive over the normal con- 
trols. The statistical validity of these differences has been found not to be 
particularly significant. 

5. It may also be more significantly expressed to point out that the first 
group was 30 per cent more positively responsive than the controls. A statistical 
analysis of this difference has been found to be highly significant. 


(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 
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PLASMACYTOMA OF THE MANDIBLE 


Stan.tey L. LANE, M.D., D.D.S., F.A.C.S.,* New York, N. Y. 


HE patient was a 30-year-old white man who complained of a recurrent 

swelling of the body of the left side of the mandible. The family and past 
histories were noncontributory. 

The present illness started three vears previously when the patient was 
treated by an oral surgeon for a ‘‘eyst of the mandible’? (Fig. 1). On July 26, 
1948, he was operated upon and the operative note at that time read: 

The cyst was removed and the inferior alveolar nerve was visible at the bottom of the 
cavity. There was excessive hemorrhage and the cavity was packed with hemopack. 

The report of the pathologist at this time was: 

Microscopic section shows a very compact cellular tissue with some trabeculation and 
dilated included bloodvessels. There is a tendency to arrangement in cords. In general the 
tissue suggests a lymph nodule except there are no follicles and sinusoidal structures. The 
cells are large and variable, containing abundant cytoplasm with eccentric nuclei suggesting 
plasma cells. , 
Diagnosis: Probably plasmacytoma. 

The patient was kept under observation and there was improvement of the 
local condition. However, he was lax in the keeping of his appointments. Then, 
about two months before we saw him, there developed a recurrent swelling of 
the left mandibular molar region. A roentgenogram at this time showed a 
radiolucent area involving practically the entire width of the left side of the 
body of the lower jaw in the premolar and molar area. The lesion appeared to 
be somewhat multiloculated (Fig. 2). 


Physical Examination.—The physical examination revealed no abnormal 
findings with the exception of the local condition. The blood pressure was 
140/80 and the lungs were found to be normal upon percussion and auscultation. 

There was a mass bulging from the lateral portion of the left body of the 
mandible in the premolar-molar area. It was about 3 by 4 em. in diameter 
and was quite firm and immobile. There was no palpable lymphadenopathy. 

Laboratory Examination.— 

Blood count: Hemoglobin, 15.9 Gm.; white cell count, 5,300; neutrophiles, 
58 per cent; lvmphoeytes, 36 per cent; monocytes, 4 per cent; eosinophiles, 2 
per cent. 

Presented before the Monthly Conference of the New York Institute of Clinical Oral 
Pathology, Jan. 28, 1952. 

*Assistant Attending Surgeon, Presbyterian Hospital-Columbia University Medical Center. 
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Urine: Specific gravity, 1,022; reaction, acid; albumin, none; glucose, 
none; microscopic examination, negative; Bence-Jones protein, not found. 

Blood chemistry: Nonprotein nitrogen, 48 per cent; blood protein, 8.8 Gm.; 
albumin, 5.7 Gm.; globulin, 3.1 Gm.; A/G ratio, 1.84. 





Fig. 1.—Intraoral roentgenogram showing the condition at the time of the first operation. 





Fig. 2.—Extraoral roentgenogram showing the multiloculated appearance of the lesion. 
Note the resorption of the mesia! root of the molar. The roentgenographic appearance is 
not typical of any one particular condition. The lesion could be an ameloblastoma, a myxoma, 
or a giant cell tumor. Only a histological examinaiton of the tissue will disclose the true 
nature of the disease. 


Sternal puncture: Cellularity was two plus. There was active bone marrow 
in both the red and white cell series. No plasma or myeloma cells were found. 
The bone marrow was considered to be normal. 

Roentgenographic Examination of Skeleton.—A< film of the chest showed 
no abnormalities. The thoracic and lumbar spines, pelvis, shoulders, femora, 
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and hands showed no evidence of bone destruction. The skeletal survey failed 
to reveal any evidence of metastatic involvement. 

Biopsy.—Under local procaine anesthesia, a mucosal flap was elevated 
over the tumor area, and the underlying lesion was exposed. The abnormal 
tissue had replaced most of the outer cortical plate of the mandible. Two 
sections of tissue were taken, one of which contained the remaining thin cortex. 
There was noted at this time a moderate amount of bleeding. 


Histological Report.—‘‘There are sheets of rather uniform oval cells, 
which have a fairly abundant, moderately basophilic, evtoplasm. The spherical, 
eccentric nuclei of these cells usually show markedly stained masses of chromatin 
arranged along the periphery. The oval cells show relatively slight variation 
in size, shape and staining quality. Mitoses are very infrequent. The cells 
are arranged in irregular cords. In the segment containing the cortical plate 
of bone, these cells are not found in the dense, collagenous tissue lining the 
opposite surface of the bone. (Fig. 3.) ° 

Diagnosis: Plasmacytoma of the mandible.’ 
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Fig. 3.—A photomicrograph showing the histological structure of the lesion. Note that the 
tumor is composed almost entirely of plasma cells. 

Protein Electrophoresis——The pattern showing the relation between 
alpha, beta, and gamma globulin is essentially within normal limits. However, 
the gamma globulin curve shows a somewhat pointed spike. 

It was decided that this patient had a solitary intramedullary plasmacytoma. 
The differentiation had to be made from multiple myeloma because microscopi- 
eally the solitary plasmacytoma and the lesion of multiple myeloma are in- 
distinguishable. The differentiation between the two types of growths was im- 
portant since it would influence the treatment to be followed. If the lesion were 
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only one of several throughout the body, the treatment certainly would not be 
surgical. If, however, the lesion were a solitary one, perhaps the primary one 
of a malignant disease that would later spread throughout the body but had not 
as yet done so, then a radical surgical approach would be indicated. All tests 
that would serve to determine the spread of the lesion were negative; there- 
fore it was decided to resect the entire area. 

Operation.—A curvilinear incision was made about 2 em. below the lower 
border of the mandible extending from the chin to the angle of the jaw. This 
incision was carried through the subeutaneous tissue and the platysma, and up 
to the lower border of the mandible. The submaxillary salivary gland and 
the contents of the submaxillary triangle were then dissected free from below. 
The mandible was ‘‘skeletonized’’ both bueeally and lingually in the region of 
the angle. A Gigli saw was passed about the bone and the jaw transected in 
that area. The left mandibular cuspid was then removed and the mandible 
‘*skeletonized’’ in this region. The Gigli saw was again used to transect the 
bone. The mucosa and the soft tissue overlying the tumor area were cireum- 
scribed by incision and were removed with the mass. The excised specimen 
then consisted of mucosa overlying the tumor, the section of the mandible con- 
taining the tumor (Fig. 4), and the attached submaxillary gland with the re- 


maining contents of the submanxillary triangle. 





Fig. 4.—The section of the mandible containing the tumor. 


A Kirschner wire was then placed between the remaining portion of the 
body of the left side of the mandible and the ascending ramus. The wire was 
used to maintain the proper relationship between the parts. There was bleed- 
ing from the severed inferior alveolar vessel which was controlled with bone 
wax. 

The wound was closed using Dermalon for the mucosa, catgut for the 
subeutaneous and deeper tissues, and silk for the skin. A Penrose drain was 





438 STANLEY L, LANE 


brought out of the posterior angle of the wound and a pressure dressing applied. 


Histological Report.—‘‘ Large masses of cords and nests of fairly regular 
cells separated and supported by a reticulum network which has replaced the 
marrow cavity. The cells resemble plasma cells and some have two nuclei. 
Mitotie activity is minimal. 

‘*The lymph nodes show hyperplasia but are normal. The submaxillary 
gland is not unusual. 

‘Diagnosis: Plasmacytoma of the mandible (intramedullary ).”’ 


Postoperative Course.—The twenty-four hour period after operation was 
uneventful with no rise in temperature. The patient was allowed out of bed. 
The remaining teeth were wired with steel loops and intermaxillary elastic 
traction was used to help maintain position. After this first quiescent day the 
patient began to complain of pressure in his neck and developed eecchymosis and 
edema of the lower lip. During the next twenty-four hour period the signs 
and symptoms of intratissue bleeding increased despite pressure dressings and 
ice bags. By the end of this time, the entire left cheek was swollen, the left 
eve was closed, the floor of the mouth was markedly elevated, and the swelling 
tended to extend across the midline. It was felt that the bleeding was from 
the inferior alveolar vessel and it was then decided to ligate the left external 
carotid artery. 

Under local procaine anesthesia, an oblique incision, about 3.5 em. in 
length, was made over the upper portion of the left sternocleidomastoid muscle. 
The muscle was retracted posteriorly. Several enlarged lymph nodes, apparently 
inflammatory in nature, were seen about the jugular vein and two of these 
were removed for histological examination. (These subsequently proved to be 
negative for tumor.) The carotid sheath was exposed and incised. The com- 
mon carotid artery was then isolated near its bifurcation and a tape placed 
around it. The external carotid was next freed and two of its branches iden- 
tified. A chromic catgut ligature was then placed about it distal to the superior 
thyroid branch. The wound was closed in layers using silk for the skin. No 
drain was inserted. The patient claimed that he felt better immediately after 
the ligation and seemed less apprehensive. 

Procaine penicillin was administered daily. His temperature reached a 
high of 100.6° on the day of ligation and thereafter remained below 100°. By 
the following morning the swelling had largely subsided and his further course 
was uneventful. He was discharged from the hospital on the eighth post- 
operative day. 

The patient has had no difficulty in function and there is practically no 
noticeable deformity. After a sufficient length of time has elapsed, to’ be sure 
that there will be no recurrence, a bone graft will be used to replace the 
Kirschner wire. 

Further Studies.—Postoperative serum protein analysis showed the total 
protein, 7.0 Gm., albumin, 5.3 Gm., globulin, 1.7 Gm., A/G ratio, 3.1. 

The protein electrophoresis postoperatively showed a normal flattening of 
the gamma globulin spike. 
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Discussion 
This patient’s serum proteins were studied by means of electrophoresis 
The quantity of gamma globulin was within normal limits but the 
curve had a spiked appearance instead of the normal rounded curvature. The 
tumor tissue, which consisted almost entirely of plasma cells, was extracted and 
It was found to contain a gamma globulin curve 


(Fig. 5). 


studied electrophoretically. 
that could be exactly superimposed on that found in the serum. 








Fig. 5.—The electrophoretic patterns of the preoperative and postoperative serum as well 
as that of the tumor tissue. 
A, Albumin. Note that this peak is seen only in the serum. 


a, Alpha globulin. 

8, Beta globulin. 

y, Gamma globulin. 

1, Preoperative electrophoretic study of the serum. 

, Preoperative electrophoretic study of the tumor tissue. 
}, Postoperative electrophoretic study of the serum. 


te 


Electrophoretic analyses were made of the patient’s serum at monthly 
intervals following the removal of the tumor. Within two months the serum 
gamma globulin curve showed a rounding of the apex, and in five months the 
curve was entirely normal. 

This case presented us with a concentration of almost 100 per cent plasma 
cells and we were therefore able to obtain a sufficient quantity to analyze the 
protein content. It is of great interest to note that the gamma globulin frae- 
tion was the main constituent of the extraction. 

From these studies it would seem that a relatively small localized tumor ean 


cause a change in the patient’s serum gamma globulin curve. 
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Summary 


1, A case of plasmacytoma of the mandible is presented. 

2. Protein electrophoresis studies are discussed. 

3. The probable relation between plasma cells and gamma globulin is noted. 

Because of the important revelations made by the electrophoretic analyses 
of both the serum and the tumor tissue in this case I thought it might be of 
interest to learn something of the apparatus and methods of analysis that were 
employed. I therefore asked Professor Moore, who did these analyses to com- 
ment on this subject. (lL. R.C.) 

Prof. Dan. H. Moore.*—FElectrophoresis is the migration of colloidal par- 
ticles under the influence of an electrie current. This gives us a method of 
separating the various components of proteins which cannot be done chemically 
or by other physical means. 

The electrophoresis analyses were carried out by the use of the Tiselius 
apparatus. This consists of a U-tube having a rectangular cross-section, the 
end walls of which have a high optical quality so that light refraction caused 
by concentration gradients in the solution can be detected accurately. The col- 
loidal solution is placed in the bottom section and in one limb of the U-tube in 
such a way that sharp boundaries are formed between the solution and a buffer 
against which the solution had been dialyzed until its conductivity and pH 
assumed approximately the same value as that of the buffer. To facilitate 
filling and recovery of material after separation, the electrophoresis cell (U- 
tube) is divided into sections with sliding flange plates, so that each section 
may be sealed off from the rest of the system. The tops of the U-tube connect 
to large buffer vessels containing electrodes. The whole is placed in a water 
bath thermostatically maintained at a low temperature (0.0° C. in our work). 
A boundary is formed by aligning the sections containing the colloidal solution 
with the rest of the cell. A constant voltage applied to the electrodes causes a 
eurrent to flow (since the solutions are conducting). Convectional disturbances 
due to heat are minimized by maintaining the mean temperature (temperature 
is highest at center and lowest at walls of cells) of the solution at the point 
where the change of density with temperature is least (temperature of maximum 
density). Convection limits the wattage which may be dissipated in the cell. 

The current produces an electrical field throughout the cell. If the cell 
has uniform cross-sectional area, A, em.*, the field E equals I/KA where I is the 
current in amperes and K is the specific conductance of the solution in recipro- 
eal ohms. This electric field causes the different components of the colloidal 
mixture to migrate at a rate proportional to the statistical surface charge per 
unit area of the particles or molecules and in a direction determined by the 
sign of this charge. This rate of migration in em./see. per unit field in volts per 
em. is designated as the mobility of the component. 

Bending of light rays caused by concentration gradients at the boundaries 
of each component may be detected by various optical methods; in this work 
we have used the Toepler Schlieren method with the adaptation of Longsworth.? 


*Associate Professor of Anatomy, College of Physicians and Surgeons, Columbia Uni- 
versity. 
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A simple diagram of the optical method is illustrated (Fig. 6). A horizontal 
souree slit ‘8S illuminates the Schlieren lenses 1, and L. between which is located 
the electrophoresis cell C (U-tube). These lenses image the source slit in the 
plane of the moveable edges HE. The camera lens, L;, causes an image of the 
cell, C, to fall on the plate P. The electrophoretic patterns are obtained by a 
synehronized movement of the photographie plate (horizontally) and the 
Schlieren diaphragm E (vertically). A mask with a narrow vertical slit is 
placed just in front of the plate to mask out all light exeept that through the 
cell limb being seanned. As the Schlieren diaphragm, F, is raised, the first 
light to enter the camera is that which passes through the strongest refractive 
index gradient and thus suffers the greatest deviation. As the diaphragm is 
further raised, those rays which are less deviated are allowed to pass until 
finally the undeviated light which traverses the cell ahead of, or between, 
houndaries is transmitted to the plate. The shape of the curve thus obtained 
indicates the concentration gradients existing at each boundary and the area 
under each peak corresponds to the total refractive index difference caused by 


that component. 
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Fig. 6.—Schematic illustration of optical system. (Taken from Moore, D. H., and White, 
J. J.: Rev. Scient. Instruments 19: 700, 1948.) 

Dr. Lester R. Cahn.—Abnormal protein metabolism is one of the prominent 
features of multiple myeloma. This is seen in the hyperproteinemia, the in- 
crease in gamma globulin, and the inverted albumin-globulin ratio. Also the 
disease produces an abnormal protein manifested in the urine in some 50 per 
cent of cases as Bence-Jones protein. On very rare occasions, this protein is 
found in the spinal fluid. Amyloid, another abnormal protein, is found in 
30 per cent of the cases of multiple myeloma. It is believed that the plasma 
cells are responsible for the changes in protein metabolism and for the forma- 
tion of the abnormal protein. It would seem that Dr. Lane’s case offers a strong 
suggestion that the plasma cells were responsible for the changes in the serum 
protein. As he stated, they had a tumor composed of almost 100 per cent plasma 
cells, and the electrophoretic analysis showed the increase in the protein to be 
the gamma globulin fraction in both the tissue and the patient’s serum. After 
operation the gamma globulin curve returned to normal as did the albumin- 
elobulin ratio, all of which showed that the small tumor of plasma cells exerted 
the influence accountable for the protein changes. 

Histologically the tumor resembled the type of lesion seen in multiple 
myeloma. Biochemically the changes found in the serum resembled those seen 
in myeloma. These biochemical changes were mild because of the single lesion, 
but nonetheless were significant. This case shows that there may be a difference 
hetween plasma cell tumors, and that the differentiation cannot be made by the 
microscope but only by chemical and electrophoretic studies. Further investi- 
vation along this line is in order. 
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It is quite unlikely that the tumor just reported will recur locally as it has 
been completely removed. However, similar tumors may occur in other parts 
of the skeleton. If this should take place it would indicate that myeloma is 
multicentrie in origin, which is the general belief. Future skeletal involve- 
ment in this instance could not be said to be due to metastasis, since there was 
no such evidence at the time of operation, and since the biochemical and elec- 
trophoretic changes returned to normal after the removal of the lesion. If this 
patient, after a reasonable lapse of years, should remain free from disease, then 
it might be said that there is a strong possibility that myeloma starts as a local 
disease, which, if removed early enough, will result in cure. 

Finally, the serum of every patient with a plasma cell tumor, no matter 
how innocuous it may appear, should be studied biochemically and electro- 
phoretically. If changes are noted such as occurred in this case, wide surgical 
excision, so as to accomplish complete ablation, is indieated. 
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Professional News Items 


Metropolitan New York Society of Oral Surgeons 


Dr. Harry Seldin, President of the Metropolitan New York Society of Oral Surgeons, 
has announced that the spring meeting of the Society will be held May 7, 1952, at the Hotel 
New Yorker at 8:00 p.m. A dinner in honor of the speaker will be held at 6:00 p.m. The 
meeting will be addressed by Frank 8. Butler, M.D., of New York City, who is attending 
surgeon at Bellevue and University Hospitals and is chief of Columbus Hospital Tumor 
Clinie. Dr. Butler is attending surgeon to the Oral Surgery Department, New York Uni- 
versity School of Dentistry and Tumor Clinic. The subject will be ‘‘ Diagnosis and Treat- 


, 


ment of Malignant Diseases of the Mouth.’ 


The International Club of Facial Morphology 


Founded in Paris on May 2, 1951, by Drs. Cauhépé (France), de Coster (Belgium), 
Dreyfus (Switzerland), Hoffer (Italy), and Korkhaus (Germany), The International Club 
of Facial Morphology was constituted in Lausanne on Sept. 3, 1951, in the presence of Mr. 
Paul Berger, a lawyer, with Dr. Dreyfus in the chair. 

Its only object is the scientific study of the morphology of face and skull; its members 
are chosen by the founder members, with no regard to frontiers. 

Dr. CAUHEPE, 
3 RUE PIcort, 
PARIS, FRANCE 


Columbia University, School of Dental and Oral Surgery 
Periodontology Courses at Columbia University 


Four postgraduate courses in periodontology are offered at Columbia University, School 
of Dental and Oral Surgery of the Faculty of Medicine. 

A full-time program covering a period of two academic years leads to a Certificate of 
Training in Periodontology. Correlation of the fundamental sciences to clinical practice is 
emphasized. 

Of the three part-time courses, one course will be given one full day a week from 
Sept. 24, 1952, to May 5, 1953; a second course will be given one half day each week from 
Sept. 24, 1952 to May 5, 1953; the third course will be full time from June 2 to June 15, 1952. 


Cerebral Palsy Dental Fellowship at Columbia University 


Two fellowships have been established by the Dental Guidance Council for Cerebral 
Palsy and sponsored by the United Cerebral Palsy of New York City, Inc., to train dentists in 
special medicodental problems in the treatment of children with cerebral palsy. Each 
fellowship carries a stipend of $3,000 to $3,600. 

The Cerebral Palsy Dental Fellowship is a two-year program, the first year consisting of 
clinie and classes in various fields of medicine as related to cerebral palsy. The second year 
consists mainly of clinie work in pedodontia. This is a full-time program. 

Application for admission to these courses should be made not later than May 15, 1952. 
For further information write to Dr, Barnet Levy, Director, Postgraduate Division, School 
of Dental and Oral Surgery, Columbia University, 630 West 168th St., New York 32, N. Y. 
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American Academy of Dental Medicine Announces Annual Meeting 


The Sixth Annual Meeting of the American Academy of Dental Medicine will be held 
at the Mount Royal Hotel, Montreal, Canada, on Thursday, Friday, and Saturday, May 29, 
30, and 31, 1952. 

On Thursday, May 29, there will be a registered pre-convention seminar of courses on 
oral medicine, dental pathology, and psychosomatic factors of dental practice. The program 
on Friday and Saturday will include a series of lectures and clinics on dento-medical subjects. 
A program of sightseeing and entertainment is also being arranged. All members and 
interested dentists and physicians are cordially invited to attend. Full details as well as 
reservations for registrants and their families are available through the National Secretary, 
Dr. William M. Greenhut, 124 East 84th Street, New York 28, N. Y. 

The Academy was organized in 1945 ‘‘to promote the study and dissemination of 
knowledge of the cause, prevention and control of disease of the teeth, their supporting 
structures and appendage parts, and related subjects; and to foster and promote a better 
scientific understanding between the fields of dentistry and medicine.’? The Academy has 


an international membership. 
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Reviews of New Books 


Juvenile Dentistry. By Walter C. McBride, D.D.S., F.A.C.D. Fifth edition, 
thoroughly revised, with 302 illustrations and 370 pages. Philadelphia, 
Lea & Febiger, 1952. Price, $6.50. 

This book contains 15 chapters, three of which are written by collaborators. 
The special chapters are: Morphology of the Deciduous Teeth, With Special 
Reference to the Pulp Cavity and Its Relation to Cavity Preparation, By 
James Nucholls, D.D.S., F.A.C.D.; Teeth and the Diet, By Dorothea F. Radusch, 
D.D.S., F.S., M.S.; Physical Diagnosis, By H. V. Dwyer, M.D., F.A.C.P. 
Collectively all the chapters include many phases of dentistry for children. 

The author, in his preface, gives an accurate description of the text. He 
states that it is not a scientific or theoretical treatise, but rather a résumé of 
practical procedures used by him in the private practice of pedodontia over 
a period of ten years. 
M. MicuaE. CoHEN. 


Oral Rehabilitation. By Jerome M. Schweitzer, D.D.S., St. Louis, The C. V. 
Mosby Company, 1951. 1161 pages, 1157 illustrations. 


The book Oral Rehabilitation constitutes an extensive review of literature 
(approximately 1,400 references) since the early days of dentistry. The effort 
in this respect has been encyclopedic in scope. However, the tremendous number 
of papers quoted presents opinions diametrically opposed, and for the most 
part, the author makes no attempt, after quoting extensively, to indicate which 
viewpoints are right, which are wrong, or which ones have greater merit, 
granting that viewpoints differ. This has the effect of creating confusion in 
the minds of those who read the book. 
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The abundance of illustrations presented shows a high degree of excellence 
and clearly illustrate head and neck anatomy with special clarity regarding the 
temporomandibular joint. Standard surgical techniques are well described with 
‘before’? and ‘‘after’’ illustrations representing results and progress of treat- 
ment. 

The author recognizes and stresses the importance of centric jaw relation 
and balanced occlusion in both natural and artificial dentition. Restorative 
techniques with this in mind are aptly described. 

In the chapter on ‘‘Coordinating the Oceclusion,’’ the subject is very in- 
telligently discussed, and gives a basie understanding to this subject. However, 
the reader should not consider this subject complete, but as a basie explanatory 
chapter. 

Oral Rehabilitation is so well diversified in its research, and covers so many 
pertinent phases of dentistry so completely, that its subject matter is applicable 
to all phases of dentistry. 

J. S. McKenzie. 


Die ortliche Betiubung. (Local Anesthesia.) I}v H. Braun, and A. Liwen. 
Leipzig, Johann Ambrosius Barth, 1951. 439 pages, 207 illustrations. 
Price, DM 35. 

This is the ninth edition of this well-known book dealing with local anes- 
thesia for the entire body. The various local anesthetics are first deseribed, 
after which the various methods to obtain regional anesthesia are discussed. 
Chapter XI is of primary interest for the oral surgeon, fifty-seven pages being 
devoted to the use of local anesthesia for operations on the head, including the 
brain, ears, nose, face, and jaws. 


K. H. T. 


Psychosomatics and Suggestion-Therapy in Dentistry. By Jacob Stolzenberg. 
New York, Philosophical Library, Inc., 1950. 1152 pages. Price, $3.75. 


This monograph deals with the dentist-patient professional practice re- 
lationship. Interesting cases of psychogenic origin are described. The im- 
portance of emotional maturity, relaxation, and happiness are discussed. Hyper- 
odonties and suggestion therapy are dealt with in the last chapter. The sum 
total of the book, the ‘“‘ philosopher’s stone’’ of successful dentistry is, according 
to the author, to learn how to enjoy the profession without worry and fear, and 


to further harmonious relationship between dentist and patient. 
x. ma 3. 


Spezielle Zahn-, Mund- und Kieferchirurgie. (Surgery of the Teeth, Mouth, 
and Jaws.) By W. Rosenthal. Leipzig, Johann Ambrosius Barth, 1951. 
363 pages. 610 illustrations, part in color. Price, DM 28.50. 


This book according to the introduction was written for the student as well 
as the practitioner and specialist. The first part of the book deals with fetal 
clefts, and deformities of the jaws and their correction by osteotomies and 
ostectomies of various types. Several operations for lengthening and widening 
the mandible present interesting possibilities. The second part of the book 
deals with inflammation and infection of the mouth and jaws. Here diseases 
of the oral mucosa, the salivary glands, the temporomandibular joint, and 
osteomyelitis of the jaws are included. A number of operations for the plastic 
closure of oroantral and oronasal perforations are noteworthy. The last part 
takes up tumors, and here excellent drawings depicting various operative pro- 
cedures are included. 

a. we. %. 
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Operative Oral Surgery 





OPEN REDUCTION OF MANDIBULAR FRACTURES 


LIEUTENANT COLONEL WALTER H. BECKER, DENTAL Corps, Fort CLAYTON, 
CANAL ZONE 


HE ineidence of fracture of the mandible is rather high. The large volume 

of jaw fractures has made it necessary to adopt an improved method for 
the treatment of the more complicated types of mandibular fractures. 

The following fractures have presented the most difficult problems: 


1. Certain condylar fractures. 

2. Certain unilateral and bilateral fractures of the ascending ramus. 

3. Certain unilateral and bilateral fractures of the angle of the jaw. 

4. Certain unilateral and bilateral fractures of the body of the mandible 


with displacement. 

5. Certain unilateral and bilateral fractures of the symphysis with dis- 
placement. 

These five types of fractures comprise approximately 25 per cent of all 
fractures of the mandible in patients who have been admitted to this hospital. 
This figure compares closely with the report of Barclay, Gordon, and Campbell 
(1947). In treating them we have almost universally resorted to open, extra- 
oral reduction and transosseous wiring fixation, supplemented by interdental 
wiring and-intermaxillary traction. Many times, as a precautionary measure, 
direct intermaxillary wires are used as a supplement. 


ANALYSIS OF THE MANDIBULAR FRACTURES TREATED BY THE AUTHOR OVER A PERIOD 
OF TEN YEARS 


Total number of mandibular fractures treated by any method 600 

Total number of mandibular fractures treated by open reduction 148 

Percentage of open reductions 25 

Complications: Nonunion 0 
Malocclusion 0 
Delayed union 5 
Infections 7 
Anesthetic or postoperative complications 1 

Average healing time 6 weeks 


It is our contention that this type of treatment lends itself toward more 
accurate reduction, better occlusion, earlier healing, and avoidance of non- 
union with its well-known evil sequelae. 


Method of Reduction 
Cases in which open reduction is considered the treatment of choice have 
been uniformly followed and treated by a team including a specially trained 
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Endotracheal gas-oxygen-ether with Pentothal induction has 





anesthetist. 
been used uniformly. 

Twenty-four to forty-eight hours prior to surgery, interdental and inter- 
maxillary wires are applied to the teeth to be used for traction and fixation 
after the operative procedure is completed. 

For premedication, Nembutal, 114 to 3 gr. (0.09 to 0.18 Gm.) is given the 
night before surgery. About three-fourths of an hour prior to surgery, mor- 
phine, % to 14 gr. (0.01 to 0.015 Gm.) is given alone or in combination with 
Vso gr. atropine (0.0004 Gm.). 

The surgical approach to the mandible is through an incision about one 
inch in length. Hemostasis is obtained by tying cut vessels with No. 120 cotton 
suture. While identifying the tissue layers and important structures, the dissec- 
tion is carried directly down to the periosteum of the mandible. In the region 
of the angle of the jaw the parotid gland sheath is exposed, and the gland is 
elevated and retracted away from the field. In the region of the facial nerve, 
careful dissection, identification, and retraction are necessary. The fractured 
fragments are gently moved into accurate position and alignment and held by 
means of bone forceps. Small holes are drilled with a small round dental bur 
through the fragments in optimum positions, after which one or more 25-gauge 
noncorrosive stainless steel wires are inserted to maintain the fragments in posi- 
Any jagged edges of the bone are either 


tion after the fracture is reduced. 
Closure of the 


smoothed over with a file or removed with a surgical bone bur. 
wound is effected with fine cotton sutures, and a bandage is applied. A few 
elastic traction bands are then applied on the interdental wires for intermaxil- 
lary fixation before the patient leaves the operating room. Proper occlusion of 
the teeth is almost automatic if the fractured bones have been properly reposi- 
tioned to their normal position as they were before the break. 

Postoperatively the patient is followed at the bedside by the: anesthetist 
for a reasonable length of time and then by properly trained corpsmen until 
the patient recovers completely from anesthesia. An aspirating apparatus and 
also an emergency instrument set are placed at the bedside. 

The patient is fed intravenously for twenty-four hours to avoid nausea and 
vomiting. Thereafter he is out of bed and put on a high calorie liquid diet. 
Oeclusion of the teeth is checked and properly certified, after which the direct 
intermaxillary wires are tied for complete immobilization. We prognosticate 
a good result after the attainment of good occlusion. 

Immobilization is maintained as long as seven to eight weeks if necessary. 
X-rays are taken throughout the healing period at about three-week intervals. 
Antibiotic therapy is given as indicated. 

The patient is instructed in the proper care of his mouth and seen daily 
throughout the healing period while in the hospital. 


Sequestration 


It has been our experience that fragments of bone, large or small, which 
have been separated from the parent structure and are without periosteal 
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nourishment are best removed if their viability is questionable, as invariably they 
have a tendency to retard healing of the main fragments. In other instances, 
they become infected, sequestrate, and cause complications. 


Management of Involved Teeth 

The retention or removal of teeth in the line of fracture or closely approxi- 
mating the line of fracture must be decided in each individual case. In Case 
3 an impacted tooth on the left side was directly in the line of a complete 
fracture, but since the latter was not compounded into the oral cavity the tooth 
was allowed to remain undisturbed throughout healing and caused no trouble, 
whereas, in the same patient, a similarly impacted tooth on the right side was 
removed as it was in our opinion predisposing to a bad end result. The right 
fracture was of a complete compounded nature. The opening from the tooth 
into the oral cavity mainly influenced the decision to remove it. The advent 
of the various new antibiotics also contributes to the success in the retention of 
teeth even though it is feared that they may cause trouble. Such retained 
teeth should be carefully watched clinically and roentgenographiecally, and after 
their useful purpose has been served should be removed. Acute osteomyelitis, 
a serious complication in fracture work, has not occurred in any of the eases 
so far treated at this hospital by these methods. 





Fig. 1—Case 1. Subcondylar fracture, preoperative anteroposterior view. 


Case Reports 

Case 1. Subcondylar Fracture—The following types of condylar fractures 
are treated by open reduction: 

1. Unilateral and bilateral complete or comminuted condylar and subeon- 
dylar fractures, where accurate reappositioning of the fragments is not possible 
by any type of intra- or extraoral traction or manipulation. 

2. Cases in which the head of the condyle was either partially or totally 
dislocated. In such cases it is important to reposition the head of the condyle 
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in the glenoid fossa in as normal a position as is possible to prevent any future 
pseudoarthrosis or any other condition causing functional debility. The facial 
nerve was exposed and identified in each case, and to date no ill effects were 
noted. Healing in these cases was uneventful. 


Fig. 2.—Case 1. Transosseous wire fixation of subcondylar fracture with lateral dis- 
eeenem. A, Incision; B, preoperative position of fragments; C, transosseous wiring com- 
pleted. 


The following case is an example of a fracture in this group. The antero- 
posterior view showed a subcondylar fracture on the left with lateral displace- 
ment of the condylar fragment (Fig. 1). The operative procedure is shown 
in Fig. 2. A shows the skin incision in relation to the mandible and facial 
nerve. B shows the preoperative and C the postoperative position and wiring 
of the fragments. Fig. 3 is a postoperative x-ray of the patient shown in an- 
teroposterior view, Fig. 4, in lateral view. Fig. 5 is a photograph showing the 
incision closed with interrupted sutures. 
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Lo Case 2. Unilateral Fracture at the Angle of the Jaw.—Fractures of the 
4 ramus are usually of a complete or complete comminuted, vertical, semivertical, 
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or oblique nature. The proximal fragment may be displaced superiorly and 
either laterally or medially. Interdental, intermaxillary wiring is in many cases 
inadequate to control the posterior fragment. 





Fig. 3.—Case 1. Subcondylar fracture, postoperative anteroposterior view. Transosseous 
wire; 25-gauge nonzorrosive stainless steel wire. 
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Fig. 4. Fig. 5. 


Fig. 4.—Case 1: Subcondylar fracture, postoperative lateral view. 
Fig. 5.—Case 1. Photograph showing incision. 





The patient in Case 2 presented a semivertical or oblique comminuted frac- 
ture involving the angle and ascending ramus with an impacted third molar 
in the line of fracture. Fig. 6 shows a preoperative anteroposterior view of the 
fracture of the angle and ascending ramus with latera? and superior displace- 
ment of the posterior fragment. The impacted third molar was removed, and 
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the fracture reduced by open operation. Fig. 7 shows a drawing of the proce- 
dure, Fig. 8, the postoperative x-ray after reduction and transosseous wiring 
fixation. 


Fig. 6.—Case 2. Semivertical or oblique comminuted fracture involving the angle and 
ascending’ ramus, with an impacted tooth at the angle in the line of fracture which was later 
removed; preoperative anteroposterior view. 


i 


Fig. 7.—Case 2. Transosseous wire fixation of semivertical or oblique comminuted 
fracture of angle and ascending ramus with lateral and superior displacement of posterior 
fragment. A, Preoperative position of fragments; B, transosseous wiring completed. 


Case 3. Bilateral Fracture at the Angle of the Jaw.—Bilateral fractures 
at the angle of the jaw may be complete, complete comminuted, and compound 
complete fractures often with marked displacement of the fragments. In this 
area the third molar is usually involved and the need for its retention or re- 
moval strongly influences the mode of treatment. 
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The patient in Case 3 sustained a bilateral fracture through the angle of 
the jaw. ‘ Both on the left and right it involved an unerupted third molar (Fig. 
9). At the right the tooth was removed; on the left it was retained. Fig. 10 
shows the postoperative anteroposterior view. The impacted third molar on 
the right is seen removed. Transosseous wire fixation holds the fragments. The 
impacted third mo'ar on the left was retained. A lateral view of the left side 
with the impacted third molar retained is shown in Fig. 11. 

The preoperative drawing (Fig. 12) shows A, the preoperative left lateral 
view; B, the preoperative right lateral view; C, the preoperative anteroposterior 
view. Compare with Fig. 10. 

The operative drawing shows the reduction after removal of the impacted 
third molar on the right side. (Fig. 18, A) and retention of the impacted third 
molar on the left (Fie. 13, B). Transosseous wiring was used on the right side. 
Fig. 13, C shows the postoperative anteroposterior view. 





Fig. 8.—Case 2. Semivertical or oblique comminuted fracture of angle and ascending 
ramus, postoperative anteroposterior view. Third molar was removed; transosseous wire 
fixation. 


Case 4. Bilateral Fracture Through Body of Mandible.—Bilateral com- 
plete, compound complete, or complete comminuted fractures of the body of the 
mandible with overriding and marked displacement or separation of the frag- 
ments are usually of a shelving nature. Fixation of the fragments presents 
quite a problem due to the tendeney of the bones to slide across each other 
out of position. At times when they are not oblique impaction can be aeccom- 
plished, which is a distinet aid. The inferior alveolar nerve, artery, and vein 
are almost always involved, and many times a complete or partial anesthesia 
anterior to the injury, especially in the parts supplied by the peripheral end- 
ings of the nerve, will occur. In all eases that we have observed sensation was 
restored eventually. ; 

The patient (Case 4) presented a bilateral compound complete fracture 
of the left angle and the right body of the mandible. Preoperative antero- 
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Fig. 10. 


Fig. 9.—Case 3. Bilateral complete angle fractures. The right was a compound com- 
plete fracture. Impacted third molars on right and left sides. The right third molar was 
removed; the left was retained. Preoperative anteroposterior view. 

Fig 10.—-Case 3. Bilateral complete angle fractures. Postoperative anteroposterior view. 
Impacted third molar on the right was removed. Transosseous wire fixation on the right. 
Impacted third molar on the left was retained. 
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Fig. 11.—Case 3. Complete fracture of the left angle. Postoperative lateral view. Impacted 
third molar was retained. 





Fig. 12.—Case 3. Preoperative bilateral complete angle fractures. The right was a 
compound complete fracture. Impacted third molars on right and left sides. The right third 


molar was removed; the left was retained. 


A, Preoperative left lateral view; B, preoperative 


right lateral view; C, preoperative anteroposterior view. 





456 LIEUTENANT COLONEL WALTER H. BECKER 


posterior view is shown in Fig. 14. The right first premolar and the left third 
molar were in the lines of fracture. The right side, with the first premolar in 
line of fracture, is shown in Fig. 15. The premolar was removed. The frac- 
ture of its left angle with the third molar in line of fracture, which was also 
removed, is shown in Fig. 16. 

Fig. 17 shows a schematic illustration of the preoperative condition. A 
shows the anteroposterior view, B, the left lateral view, and C, the right lateral 
view. Note that the first right premolar and the left third molar are in the 
lines of fracture. The reduction and wiring was preformed as indicated in 
Fig. 18. 


ay 
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Fig. 13.—Case 3. Postoperative bilateral complete angle fractures. The right was 
compound complete fracture. Impacted third molar on the right side was removed. Im- 
pacted third molar on the left side was retained. Transosseous wire fixation on the right 
side. A, Postoperative left lateral view; B, postoperative right lateral view; C, postoperative 
anteroposterior view. 


Fig. 19 shows the right incision sear, while Fig. 20 shows the left incision 


sear. Fig. 21 shows the anteroposterior postoperative x-ray of the fractures 
properly reduced and wired. The two lateral views are shown in Figs. 22 and 23. 
Case 5. Fractures of Symphysis With Displacement.— Unilateral or bilat- 


eral complete, compound complete, or complete comminuted fractures of the 
symphysis with displacement of the fragment require open reduction. Teeth 
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Fig. 14.—Case 4. Bilateral compound complete fractures of the left angle and the right 
body of the mandible. Preoperative anteroposterior view. The right first premolar and the left 
third molar were in the lines of fracture. They were removed. 


Fig. 15. 








Fig. 16. 


Fig. 15.—Case 4. Compound complete fracture of the right body of the mandible. The 
first premolar was in the line of fracture. It was removed. Preoperative right lateral view. 

Fig. 16.—Case 4. Compound complete fracture of the left angle of the mandible. The 
third molar was in the line of fracture. It was removed. Preoperative left lateral view. 


Fig. 17.—Case 4. Bilateral compound complete fractures of the left angle and the right 
body of the mandible. The right first premolar and the left third molar were in the lines 
of fracture. A, Preoperative anteroposterior view; B, preoperative left lateral view; Cc, pre- 
operative right lateral view. All views from same case. 

Fig. 18.—Case 4. Bilateral compound complete fractures of the left angle and the right 
body of the mandible. Right first premolar and left third molar were removed. Transosseous 
wire fixation on right and left sides. A, Postoperative anteroposterior view; B, postoperative 
left lateral view; C, postoperative right lateral view. 





oe 
\ a mi A 








i SSR A ct et OS BN cai Peseta 


ea 





right 
remo 
sides. 


Fig. 


OPEN 





Fig. 19. 


Fig. 19.—Case 4. Phot 
Fig. 20.—Case 4. Phot 
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Fig. 20. 


ograph, right incision scar. 
ograph, left incision scar. 





. 21.—Case 4. Bile 
ly of the mandible, 


ateral compound complete fractures of the left angle and the 
postoperative anteroposterior view. Right first premolar was 


Left third molar was removed. Transosseous wire fixation on the right and left 





2.—Case 4. Compound 


tive right lateral view. 


complete fracture of the right body of the mandible. Postopera- 
First premolar was removed. Transosseous wire fixation. 
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needed for intermaxillary wiring are missing or some other valid reason exists. 
Extraoral skeletal fixations are infrequently resorted to but are used only when 
the fracture involves some badly displaced fragment such as in the case to be 
presented. Case 5 is that of a patient who presented a bilateral compound 
complete fracture of the left angle and the right symphysis. The left third 


» eee —Case 4, Compound complete frecture of the left angle of the mandible. Postopera- 
tive left lateral view. Third molar was removed. Transosseous wire fixation. 


Fig. 24.—Case 5. 3ilateral compound complete fractures of the left angle and the right 
symphysis of the mandible. Roger Anderson pins _ inserted. Preoperative anteroposterior 


view. 


molar was impacted in line of fracture and was removed. The right central 
and lateral incisors, cuspid, and first premolar were involved in the anterior 
fracture and were all removed. Two Roger Anderson pins were inserted in 
the left proximal fragment, two in the left body, and two in the right body 
of the mandible (Fig. 24). These fractures were reduced and fixed by attaching 
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the connecting bars (Fig. 25). Intermaxillary multiple continuous loop frae- 
ture wiring had been applied on the upper and lower jaws and were used for 
complete immobilization of the jaw. 

The postoperative x-rays in the anteroposterior view show the Roger Ander- 
son splint attached, holding the fragments in good position six weeks post- 
operatively (Fig. 26). 

The postoperative anteroposterior x-ray view (Fig. 27) shows the jaw 
after all of the pins and the splint had been removed. In order to insure more 
perfect healing, the intermaxillary wires were kept in place for a short time 
longer to maintain weak elastic traction. All traction and wires were removed 
after approximately ten weeks, when the patient was discharged with good result. 

The author is sincerely grateful to his associates in the hospital who have assisted him: 


Major Elmore M. Aronstam, M. C., Captain Anne P. Wowk, A.N.C., the anesthetist, and 
Mrs. Dot Sheffield, the artist responsible for the illustrations. 
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OPEN REDUCTION OF A FRACTURE OF THE MANDIBLE 





James L. Brapiey, D.D.S., M.S.D., M.Sc.( DEN.) ,* 
GREAT LAKES, ILL. 





PEN reduction in the treatment of fractures of the mandible is extremely 

helpful in immobilizing badly displaced posterior fragments of the ascend- 
ing ramus. If closed reduction is not successful surgery accomplishes exact 
approximation of the fragments, with less displacements by abnormal muscle 
pull. 

On Nov. 4, 1949, E. R. B., a 20-year-old man, a corporal in the United States 
Army, was admitted to the dental ward of the United States Naval Hospital, 
St. Albans, Long Island, N. Y., with a diagnosis of compound fracture of the 
mandible. 


History of Present Illness.—The patient complained of pain and swelling 
at the left and right sides of the mandible dating from 8:15 p.m. Nov. 2, 1948, 
at which time he had been struck in the jaw by another man. While in his 
company barracks, the patient had given orders to another man, who struck 
him instead of carrying out the order. He reported to the Fort Dix, N. J., 
dispensary where he was examined. He was then sent to the base hospital 
where roentgenograms were taken and he was placed on penicillin therapy. He 
was then transported to this activity via ambulance and admitted. 


Past History.—His past history was entirely irrelevant. He had the 
usual childhood diseases, including searlet fever, which he said had caused 
deafness for about six years. He had sustained a fractured nose five years 
previously while playing football. 

Family History.—The patient’s father and mother were living and well. 
He had two sisters and three brothers who were living and well. One brother 
had arrested tuberculosis. 


Examination.— Examination revealed ecchymosis of the lower lid of the 
left eye and a swelling at the angle of the left side of the mandible extending 
from the zygomatic arch to below the angle. The right side near the mental 
area was slightly swollen. The motion of the jaw was limited. He could open 
his mouth about 0.5 em. with marked pain in the left mandibular third molar 
region. Oral hygiene was extremely poor with numerous carious teeth. There 
was a foul odor to the patient’s breath. The mandibular third molar was 
elongated and loose. There was numbness of the distribution of the inferior 
alveolar nerve. 

Roentgenograms of the mandible showed an oblique fracture through the 
ramus at the angle of the left side of the mandible extending from the base of 
the third molar. There was considerable diaphysis between the fragments 





The opinions or assertions contained herein are the private ones of the writer and not to 
be construed as official or reflecting the views of the Navy Department or the Naval Service 
at large. (Art. 13 [2] U. S. Navy Regulations.) 

*Commander, Dental Corps, United States Navy. 
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Fig. 2. 


Fig. 1.—Oblique fracture through the ramus at the angle of the left side of the mandible. 
Fig. 2.—Overlapping of the distal fragment. 
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(Figs. 1 and 2). The proximal fragment was displaced laterally. There was a 
fracture line running from between the right cuspid and first premolar to the 
inferior border of the mandible with no displacement. 

General Physical Findings.—Physical examination showed a well-devel- 
oped, well-nourished young white man in mild distress. His height was 5 feet, 
81% inches, and weight, 185 pounds. His blood pressure was 120/80 and pulse, 
76. Pupils were regular, equal, and reacted normally. There was an ecchymosis 
of the left lower eyelid. The nose was deflected to the left as a result of a 
previous injury. The ears were essentially negative. The throat could not be 
visualized. The chest was symmetrical and well developed. It was somewhat 
barrel-shaped with equal expansion. There were no masses nor tenderness 
elicited in the abdomen. The remainder of the physical examination was nega- 


tive. 





Fig. 3.—The fracture after the extraction of the left mandibular molars. 


Laboratory Findings.—The blood examination on admission showed 5,100,- 
000 erythrocytes, 10,500 leukoeytes of which 74 per cent were polymorpho- 
nuclear neutrophils, 22 per cent were lymphocytes, and 4 per cent, monocytes. 
Hemoglobin was 16 Gm. The Kahn was negative. The urinalysis was negative. 
Bleeding time showed three minutes and clotting time, seven minutes. 

Treatment and Course.—On Nov. 4, 1949, the day of admission, the patient 
was given penicillin, 50,000 units intramuscularly every three hours, and 1 Gm. 
of sulfadiazine and 1 Gm. of sodium bicarbonate every six hours. Codeine 
sulfate, 14 gr., and aspirin, 10 gr., were prescribed for pain as needed. The 
dental intern on watch made study models to facilitate the adaption of Jelenko 
arch bars. 
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On Nov. 5, 1949, under 2 per cent procaine regional and _ infiltration 
anesthesia, the left mandibular first, second, and third molars were extracted 
(Fig. 3). The-first and second molars were removed because of carious exposure 
of the pulp and the third molar because of displacement. Maxillary and mandib- 
ular arch bars were secured with 0.020 gauge stainless steel wire. Under 


Fig. 4. 


Fig. 5. 


Fig. 4.—The displacement of the fracture. 
Fig. 5.—Holes were drilled for transosseous wiring. 


manual manipulation an attempt was made to reduce the parts and immobilize 
with elastic traction. Repeat roentgenograms on Nov. 7, 1949, showed the 
teeth to be in good occlusion but the left posterior fragment of the mandible to 
be displaced laterally with diastasis at the fracture site. 
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It was then decided that open reduction would accomplish the desired 
results. The patient was given pentobarbital sodium, 0.5 Gm., the night before 
operation and instructed not to take food or liquids after twelve o’clock mid- 


night. 
Fig. 6. 





Fig. 7. 


Fig. 6.—The fracture reduced. 
Fig. 7.—Postoperative appearance of the wound. 


Operation.—On Nov. 8, 1949, the patient was given pentobarbital sodium, 
114 gr., an hour before, and morphine sulfate, 4% gr., with atropine sulfate, 
1/150 gr., one-half hour before the operation. Under intravenous thiopental 
sodium and endotracheal nitrous oxide and oxygen anesthesia the patient was 
prepared and draped in the usual manner. An incision was made through the 
skin, subeutaneous tissue, and platysma about one finger’s breadth below the 
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Fig. 8. 


Fig. 9. 


Fig. 8.—Roentgenogram of the fracture after reduction. 
Fig. 9.—Lateral roentgenogram showing the parts to be in normal position. 
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angle of the left side of the mandible. This was 4 em. in length. The masseter 
and internal pterygoid muscles were retracted upward exposing the fractured 
parts (Fig. 4). While the segments were held with sequestra forceps, a 1/16 
inch hole was made with a hand drill about 0.5 em. from the fracture and from 
the inferior border of the mandible (Fig. 5). A 0.020 gauge stainless steel wire 
was inserted through the holes. The fracture was then reduced, the wire was 
twisted, cut, and bent along the body of the mandible (Fig. 6). The deep layers 
were closed with catgut and the skin closed with seven mattress sutures (Fig. 7). 
A rubber dam drain had been previously inserted. A dressing was applied. 
Following surgery the jaws were secured again with elastic traction. 

Postoperative healing was uneventful. The patient was continued on peni- 
cillin and sulfadiazine therapy. On Nov. 9, 1949, the first postoperative day, 
the blood examination showed a sulfadiazine level of 7.8 mg. There were 4,810,- 
000 erythrocytes and 9,000 leukocytes, of which 76 per cent were polymorpho- 
nuclear leukocytes, 23 per cent, lymphocytes, and 1 per cent, eosinophils. 

Postoperative roentgenograms of the mandible showed that the previously 
reported fracture through the left ramus at the angle had been satisfactorily 
reduced and maintained in position by a wire loop extending through the oppos- 
ing fracture edges of the mandible. There was now satisfactory apposition and 
alignment (Figs. 8 and 9). The mandibular first, second, and third molars had 
been removed. 

The dressing was changed daily and the patient had been instructed in 
proper oral hygiene. A high calorie and high protein liqued diet had been 
preseribed. The sutures were removed on Nov. 15, 1949. Penicillin and sul- 
fadiazine therapy was discontinued on Nov. 16, 1949. 

The elastics and arch bars were removed on Dee. 10, 1949. The teeth were 
in normal occlusion. The patient could open his mouth about 2 em. Three 
days following the removal of the ligatures, he could masticate normally. He 
was referred to the clinic for the restoration of carious teeth. On Dee. 22, 1949, 
he was discharged to duty. 

Postoperative roentgenograms of the mandible on Dee. 20, 1949, showed 
that the previously reported fracture fragments had been maintained in satis- 
factory apposition and alignment by the internal wire fixation. There was 
evidence of beginning ¢allus formation at that time. 

Comment.—Open reduction of mandibular fractures is particularly useful 
in eases where there is a marked displacement of the posterior fragment. 
Transosseous wiring allows for accurate reduction and fixation that otherwise 
would be difficult to manage by closed reduction. It should be used only to hold 
the fragments in the reduced position so they cannot be displaced by muscle 
pull. The jaws must be immobilized by internal fixation. 


Conclusion.—A case is reported of a displaced posterior fragment of a 
fractured mandible that was treated by open reduction. 








LUDWIG’S ANGINA FOLLOWING EXTRACTION 
OF A LOWER THIRD MOLAR 


W. Harry ArRcHER, B.S., D.D.S., M.S.,* PivTspurGH, PA. 





Report of a Case 


pP I.., aged 36, had extensive swelling of the soft tissues in the neck. He was 
unable to swallow and had difficulty in breathing. He had pain in the 
neck and jaw. On June 23, 1946, he was admitted to the Magee Hospital. 


History.—On June 18, 1946, the patient had a difficult lower right third 
molar extracted. He reported that the dentist had a lot of trouble extracting 
the tooth. Immediately after the extraction the jaw began to swell. The swell- 
ing quickly spread down his neck, along the side of the jaw, around his chin, 
and along the left side of his neck. Simultaneously, the tissue in the floor of 
the mouth also enlarged in size, pushing his tongue up above the oeclusal plane 


of his lower teeth, forcing him to hold his jaws open. 

At presentation he had great difficulty in swallowing and breathing, due 
to the edema of the neck and submaxillary regions; dyspnea undoubtedly was 
due to perilaryngeal and perhaps even laryngeal edema. The patient had 
difficulty in speaking, and had noticed a brownish fluid in his mouth. In addition 


saliva was drooling from his mouth. 

Examination.—As indicated, there was a bilateral massive brawny indu- 
rated edema of the tissues of the submaxillary region, and of the neck. The 
skin was tense and did not pit on pressure (Figs. 1 and 2). There were no soft 
areas which might indicate suppuration and localization. The patient had a 
cyanotic tint to his skin. This may have been due to anoxemia, but most likely 
was due to sulfathiazole, which he had been taking prior to admission. He was 
not sure how much he had taken. He stopped because he could not swallow. 


Oral examination: The tongue was pushed upward and was dry and 
coated. The mucosa in the floor of the mouth had been raised upward in a 
dark reddish roll (Figs. 1 and 2). It was impossible to get the patient’s mouth 
open any more than three-quarters of an inch, so it was impossible to locate a 
drainage point in the oral cavity. However, I felt that the patient was drain- 
ing intraorally. 

Laboratory findings: Temperature, 100° F.; pulse, 96; R.B.C., 4,910,000; 
W.B.C., 16,900; Hbg., 93 per cent; sedimentation time, eight minutes. 

Blood chemistry: Sugar, 126; N.P.N., 30; chlorides, 42. 

Serology: Blood Kahn, negative. 

Urinalysis on June 23: Amber, cloudy; 1.024; acid; sugar, 1+; albumin, 
0, erystals. 

Urinalysis on June 24: Amber, cloudy; 1.021; acid; sugar, 3+; albumin, 
slight trace. 

*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
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Treatment.—Hot wet magnesium sulfate dressings were ordered to be 
applied continuously to neck and jaw. The patient was to be kept in a semire- 
clining position. He was given: 

1,000 ¢.c. of 5 per cent glucose in normal saline solution intravenously in 
the morning. 

Sulfathiazole, 5 Gm. in 500 ¢.c. normal saline solution. 

Repeat 1,000 c.c. of 5 per cent glucose in norma! saline solution intravenously 
the same evening. 

Codeine sulfate, 1 gr., every four hours p.r.n. for pain. 

Emergency tracheotomy set was kept in the room; also an oxygen tank. 
The next day the patient could breathe much easier; he had not quite so much 
difficulty in swallowing; cyanosis had disappeared. The third day the swelling 
was not so indurated; the patient could swallow much easier, and had no more 
trouble breathing. Fluids were foreed by mouth, 3,000 ¢.c. daily. 





Fig. 1. Fig. 2. 


Sulfathiazole, 15 gr., was given four times a day; potassium citrate, 10 gr., 
was given four times a day. On the fourth day the swelling was decreasing in 
size slowly. Medication was continued. On the sixth postoperative day the 
patient was discharged. Swelling and trismus were greatly reduced. 


Discussion 
While this may have been a case of spontaneous resolution, I personally 
believe that recovery was due to spontaneous intraoral drainage. I do not believe 
that the sulfathiazole had much, if any, bearing on the recovery of this patient. 
Certainly the blood level was never anywhere near those which are recommended 
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as being effective. There was a trace on the second day of admission, and a 
slight trace the day following, the normal being 4 to 6 mg. per 100 ¢.c. of blood. 
This also is an unusual case in which the temperature and pulse rate never 
went as high as one would expect, when the extent of the infection is considered. 
The highest temperature was 101° F. and the highest pulse rate was 96. 
Recovery was prompt in this ease so that radical incision usually employed 
in these cases could be avoided. 
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ETIOLOGICAL FACTORS IN PERIODONTAL DISEASE 


THEODOR RosEBuRY, D.D.S., St. Louris, Mo. 


HE data reviewed in my article entitled ‘‘The Role of Infection in Perio- 

dontal Disease’’ indicate that infection is one indispensable factor in perio- 
dontal disease, and point to the existence of other causative agencies which are 
probably equally indispensable. » What follows is an attempt on the part of a 
bacteriologist to place the infection factor in acceptable relation to other factors 
in a hypothesis of the etiology of the disease. In attempting to deal with these 
‘‘other factors’? I am admittedly trespassing beyond my own preserves. The 
problem of periodontal disease, like many other unsolved problems, is no re- 
specter of departmental fences; so that if it is ever to be solved such trespassing 
is unavoidable. I shall necessarily confine myself for the most part to rather 
general remarks. 

Before I venture afield, however, let me offer a few additional comments 
regarding infection itself which may be useful for orientation. I have in effect 
defined periodontal disease as an infection. Yet the etiology of this disease 
seems to differ from that of most other infections. Can we define this difference, 
or, in other words, can we at the outset place periodontal disease appropriately 
within the framework of infective diseases as a whole? 

You will note that I say ‘‘infective,’’ not ‘‘infectious.’’ The word ‘‘in- 
feectious’’ earries the unavoidable connotation of communicability, which I do 
not intend. Communicability implies the spontaneous spread of infection from 
one host to another. It occurs with certain infections but not with others. It 
may be contrasted with transmissibility, an attribute of all infections, implying 
their capacity to be spread from one host to another under appropriate cireum- 
stanees, which may be artificial, like a subeutaneous injection made in the 
laboratory. There are two principal reasons why a given infection may fail 
to spread spontaneously: first, because the parasite lacks a means of transfer 
through the environment from host to host, as in brucellosis in man; or, second, 
beeause the infective agent is universally present on the host and therefore re- 
quires no transfer, as in subacute bacterial endocarditis due to nonhemolytic 
streptococci. I have elsewhere*? reviewed the evidence which seems to me to 
place one form of periodontal disease (Vincent’s infection) in the latter cate- 
gory. Other forms of periodontal disease are evidently not communicable. If 
it be true, as the data reviewed in the preceding paper indicate, that the in- 
fective phase of all types of periodontal disease is uniform, and that it repre- 





From the Department of Bacteriology, School of Dentistry, Washington University. 
Prepared for the Eighth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct, 29, 1951. 
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sents an overgrowth of microorganisms present on healthy tissues, then we may 
place periodontal disease as a whole in the second category of noncommunicable 
diseases. 

This second category constitutes the endogenous infections, in which the 
parasites are universally present on the host tissues, as compared with the 
exogenous infections, in which the parasites are introduced from the outside 
world. In addition to periodontal disease, the endogenous infections include 
others of dental interest, such as subacute endocarditis, as noted, actinomycosis 
due to Actinomyces israeli, and perhaps at the fringe of the definition, dental 
caries. The etiology of all these diseases necessarily includes significant factors 
other than infection, factors which make it possible for an ordinarily harmless 
parasite or group of parasites to incite or contribute to the symptomatology of 
disease. 

The endogenous infections as a class are not sharply separated from the 
exogenous infections, but grade into them through an intermediate group as 
primary colors blend in the spectrum. At the extreme exogenous end of the 
spectrum are found infections whose causative agents either do not occur in 
healthy tissues or occur there as an inevitable prelude to disease, e.g., plague in 
man. In the middle, and indeed oceupying the greater part of the range, are 
infections whose agent may be present on the tissues, transiently or for indefinite 
periods, without giving rise to symptoms: the so-called healthy carrier state. 
Potentially pathogenic hemolytie streptococci, pneumococci, and meningococci 
are conspicuous examples. Pneumococei pathogenic for the mouse, and pre- 
sumably potentially pathogenic for man as well, are commonly present in the 
saliva of healthy persons, so commonly as to justify listing them among the 
indigenous microorganisms of the mouth. It is apparent, however, that if the 
spectrum of infection is as continuous as it appears to be, the dividing line 
between indigenous and nonindigenous members of the oral flora must neces- 
sarily be imaginary. The concept of indigenous parasites is nevertheless use- 
ful, as in the concept of the color red, despite the absence of a sharp boundary 
in either. 

By the same token it must be clear that the existence in the etiology of 
infection of factors other than the infection itself is by no means peculiar to 
endogenous infections. In all instances a factor of host susceptibility or re- 
sistance operates with the presence of the parasite to determine whether infection 
is to oceur or fail to occur. Immunity due to specific antibodies may be one 
aspect of such resistance, but only one. The extreme example of an exogenous 
and highly virulent infection, tularemia in the laboratory mouse, may illustrate 
this point. The agent of this disease, Pasteurella tularensis, is capable of killing 
a nonimmune mouse if a single bacillus is inoculated subcutaneously, intraperi- 
toneally, or even intracutaneously, suggesting the complete absence of a factor 
of host resistance. Yet considerably larger numbers of tularemia bacilli are 
required to produce fatal infection in nonimmune mice when inoculation is made 
by other routes, e.g., intranasally, by inhalation, or on the unbroken skin, in- 
dicating that such a host faetor is present, even though it be feeble. We as- 
sume the universal existence of host resistance in some degree. Its nature is 
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very imperfectly understood although there exists at least one extensive mono- 
graph on the subject.** It varies in magnitude, and therefore in apparent im- 
portance, in different infections, and seems to be reciprocal to virulence provided 
that both phenomena are measured under the same conditions. For example, 
the fact that pneumococci in human saliva are virulent for mice when inoculated 
intraperitoneally tells us little of the capacity of the parasite to infect man by 
the intraperitoneal route or to reside harmlessly in the saliva of the mouse. 
Virulence is coming to be understood and measured in terms of chemical attri- 
hutes of the parasite, yet it may actually be the reverse of the coin of resistance, 
in the sense that virulence depends on existence in, or passage through, the host. 

It seems consistent with this argument that, in a general way, as we proceed 
from the exogenous to the endogenous ends of the infection spectrum, we find 
host resistance factors assuming greater apparent significance and virulence 
correspondingly decreasing. In our previous example of tularemia in the 
mouse, the mere presence of a few bacilli in almost any host location suffices to 
overcome the meager defenses of the host and to establish a fatal infection. In 
fusospirochetal infection in the guinea pig about eight billion microorganisms 
must be injected parenterally to accomplish a similar result. In the former 
instanee the parasite is not tolerated by the host; when it is placed in small 
enough numbers on a skin or mucous surface the host is able to destroy it; when 
it is present in larger numbers, or as a single bacillus in a location more favor- 
able to it, the parasite multiplies and kills the host. The fusospirochetal micro- 
organisms, on the other hand, seem tolerated by the healthy oral mucosa in num- 
bers without known limit. They are virtually always found there; yet the 
small numbers found on healthy tissues are evidence that the host’s active de- 
fenses are limiting their proliferations; and, conversely, their proliferation is 
evidence that the host’s defenses have become defective or have in some way 
been breached. 

It appears, then, that infection in periodontal disease is not unique, but 
that it differs from other infections more in degree than in kind. It resembles 
other endogenous infections in that the parasite (or, in this instance, the group 
of parasites) is always available, ready to proliferate whenever the host defenses 
are so weakened or altered as to permit it to do so. It seems probable that in- 
feetion is directly responsible for the principal symptoms of periodontal disease 
as the clinician or pathologist sees them; but it is plain that some preceding 
circumstance or group of circumstances, some predisposing characteristic of 
the host tissues, must be present to make the event of infection possible. A 
satisfactory hypothesis of the etiology of periodontal disease must include these 
preceding circumstances as well as the phenomenon of infection. It is at this 
point that we scale the bacteriological fence. 

As a point of departure we may recall that I have defined periodontal 
disease as ineluding at least three entities. I have been stressing their bac- 
teriological similarity, but now we must briefly consider their clinical and 
pathological differences. In the first entity, marginal gingivitis, there is a gen- 
erally mild, painless hyperemia of the gingival margin on its outer aspect, 
with a moderate inflammatory cell infiltration but without gross suppuration 
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or surface destruction. The second, ulcerative gingivitis, appears as a more 
acute inflammatory process with progressive destruction of the exposed gingi- 
val surface. This type of periodontal disease ranges widely in severity from the 
relatively mild disease, as it is usually seen in American peacetime practice, 
through the more marked gingival destruction observed in wartime to the still 
more extensive ulcerative stomatitis and noma which seem now to be unknown 
in this country but are still reported from abroad.*' ** ** °° T[ assume these 
to be variations of a single process, reflecting variations in the severity of the 
pattern of underlying causative factors. In the third entity, periodonto- 
clasia, the effects are in sharp contrast to the preceding. Here the tendency is 
toward chronicity, often extremely protracted, and the lesions occur as a 
progressive destruction of tissue, not on an exposed surface, but in approxima- 
tion to one or more tooth roots, forming pockets along the root surface which 
vary in number and in relative depth and width. There are associated inflam- 
matory changes and some degree of suppuration, which in turn may vary from 
clinically inappreciable to profuse. In the latter instance the disease is generally 
widespread in the mouth and accompanied by an extensive marginal gingivitis, 
the ‘‘sechmutzpyorrhea’’ of Gottlieb and Orban.’® Again I treat the third entity 
as a whole, regarding differences within it as variations of a single process. 
Clinicians and histopathologists may, of course, disagree. We may agree that 
within the area of periodontal disease as I have defined it there are at least 
three clinically and pathologically distinct entities. If we accept the proposi- 
tion that infection, even though it be directly responsible for these different 
inflammatory changes, is uniform in itself, then it must follow that the other 
etiological cireumstances differ and thus determine the clinical and pathological 
differences. It appears that we must look for at least three different etiological 
circumstances or sets of circumstances. 

We may assume that these circumstances are such as to result in gingival or 
periodontal injury, but that not all forms of injury are concerned. A single 
traumatic incident, e.g., from a toothbrush or a fishbone, generally does not 
lead to infection of this kind; nor do systemic infections involving oral damage 
necessarily do so. We are concerned in this search with a selected but evidently 
diverse set of circumstances which tend to break down the natural hygienic 
mechanisms that operate in the mouth: the integrity of its surface epithelium, 
of the underlying soft connective tissues, and of the alveolar bone; the presence 
in the oral secretions of cells and substances which oppose the proliferation of 
the surface flora; the mechanisms, e.g., nutrition and hormonal balance, which 
contribute to the healthy functioning of both of the preceding, and, conversely, 
toxic influences which impair them. These phenomena are all interrelated, and 
as a group they form part of a still larger set of integrated phenomena which 
are evidently significant in relation to periodontal disease—a mechanism which 
is familiar to you under various names; let us call it the dynamic architectural 
balance of the dental apparatus. Clearly the breadth of this subject is such 
that we can consider it here only in brief outline. The separate circumstances 
that appear to have etiological significance in periodontal disease may be con- 


sidered under the following heads. 
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1. Conditions Inducing Local Trauma.—Mild, long-continued sources of 
damage to the gingival epithelium are doubtless of significance, particularly in 
relation to marginal gingivitis. The causative connection between the poorly 
adapted gingival margin of a filling or crown and the local gingivitis developing 
in relation to it is made clear by the prompt recovery of the tissues when the 
offending restoration is corrected. The mechanism operating here does not 
appear to be directly chemical, since the restorative material can be well tolerated 
by the tissues. It is probably in part mechanical, due to pressure on the soft 
tissue with impairment of its local blood supply, and also in part associated 
with a local disturbance of form and therefore of function, permitting the stag- 
nation of epithelial debris and food particles. These in turn may act directly 
as chemical irritants, and indirectly as a windfall of pabulum for the local micro- 
flora, permitting their proliferation up to concentrations exceeding the local 
threshold, with the consequence of a mild infection of the underlying tissues. 
Even in this simplest example of periodontal disease the process itself is not 
simple, entailing obscure but obviously essential intimate chemical details. Yet 
local traumatic influences of this and other kinds seem in themselves sufficient 
to account for a process whereby the oral microorganisms may induce a marginal 
vingivitis. So long as the ideal architecture of teeth and gums is not irreversibly 
impaired it appears that the effects of such influences may be overcome without 
recurrence merely by removing or correcting the traumatic agency, whether 
it be a faulty restoration, an accumulation of supragingival calculus, or anything 
else that may traumatize the gingival tissue or alter its self-cleansing form. 


2. Food Stagnation and Impaction—We may postulate that the reten- 
tion of microbie pabulum in abnormal amounts in the periodontal area is al- 
ways an antecedent of periodontal disease. Such retention may be favored 
by conditions other than local trauma, namely, by deviations from the ideal self- 
cleansing form of teeth and gums, and by variations in the physical character 
of food in the sense of J. Sim Wallace.*? Of the two, aberrations of form 
seem to me to be the more significant. Certainly they are common enough to 
constitute the principal if not the only rationale for the use of the toothbrush 
—to supplement a defective natural mechanism for keeping the mouth clean. 
In proportion as the practice of toothbrushing achieves this simple hygienic ob- 
jective without attempting more or itself inducing damage, it can evidently 
contribute substantially to the prevention of periodontal disease or toward arrest 
of an already established periodontoclasia. 

3. Nutritional Factors.—Mechanisms whereby nutrition determines the 
healthy growth and functioning of cells and tissues, contributes to the synthesis 
of enzymes essential in tissue metabolism, and influences the content of secretions 
are being increasingly disclosed in one of the most active fields of current re- 
search. I would not be competent to review this field even if time and space 
permitted, and shall attempt here only to offer a few general comments. Since 
nutrition helps to determine the integrity of the periodontal tissues and seere- 
tions, it is doubtless significant as a factor in periodontal disease. There is 
much direct evidence that dietary deficiencies may in fact constitute such a 
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factor. It would appear, nevertheless, that the operation of this factor is 
neither specific nor invariable. In individual instances a nutritional disturb- 
ance may be the determining basis of a periodontal disease, e.g., in clinical 
seurvy”® * or pellagra*®* in man. On the other hand either scurvy’ or pellagra’’ 
may be present in man without periodontal disease; and it seems to be commonly 
true that periodontal disease may occur in the absence of clear signs of these 
or other nutritional disturbances. In experimental animals it has been possible 
to induce changes in the periodontal tissues resembling one or more aspects of 
periodontal disease by deprivation of vitamin A,” 7* several members of the 
B group,” *7 or Vitamin C.*1* Vitamin A is concerned with the integrity of 
epithelium.** Associated with this activity is its long-known influence on the 
secretion of lysozyme,'* *® apparently accounting for the pathogenesis of experi- 
mental xerophthalmia. Among the B vitamins, which are intimately concerned 
with enzymatic processes within all cells, it seems of particular interest that the 
toxic mechanism responsible for granulopenia and agranulocytosis, in which 
fusospirochetal infection appears to be of major clinical significance,” “' can be 
opposed in part by pantothenic acid,’® more significantly by folie acid* "' and 
by pyridoxin.’* The studies of Boyle, Bessey, and Wolbach® and of Glickman" 
indicate that scurvy in the guinea pig may be accompanied by many of the 
changes characteristic of periodontoclasia in man; yet it has not been possible 
to demonstrate a close or direct relationship between vitamin C deficiency and 
the human disease. That it may be possible to resolve these apparent contra- 
dictions will appear later. Here the conclusion seems justified that nutrition 
may well play a part in the etiology of periodontal disease, but that the part 
does not seem to be a simple one and may not be an indispensable one. 


4, Endocrine Factors.—The problem here seems to be analogous to that 
of nutrition. Again the assumption seems justified @ priori that hormonal 
mechanisms must be significant in the kind of tissue resistance under considera- 
tion; but the direct evidence for their operation in periodontal disease is rather 
meager. Changes in the periodontal tissues have been produced experimentally 
in disturbances of pituitary,** parathyroid,* thyroid,** and estrogenic and 
gonadotropic hormones.*® A clinical entity termed ‘‘pregnancy gingivitis’’*® 
has been ascribed to an ‘‘altered nutritional and metabolic status’’ during preg- 
nancy, initiated by a diminished utilization of estrogen or a modification of 
estrogenic metabolism. It may also be postulated that the periodontal tissues 
would participate in the more general hormonal mechanism described by Selye*’ 
as the ‘‘general adaptation syndrome,’’ but there is no direct evidence on this 
score to my knowledge. Parenthetically it may be noted that periodontal in- 
fection may be concerned in such a syndrome not only as effect but also as 
cause. The autopsy findings in fatal fusospirochetal infection in guinea pigs 
suggest a mechanism involving the adrenal glands and associated with an over- 
stepped threshold of tissue damage, microbic proliferation, or both. The general 
malaise that sometimes accompanies severe ulcerative gingivitis or periodon- 
toclasia, and its relief following successful treatment (or total exodontia) may 


be explainable under this concept. 
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In an additional endocrine upset, diabetes, early suggestions of a close rela- 
tionship to periodontal disease** have been found invalid in the clinical studies 
of Ziskin and Siegel*? and the experimental studies of Glickman.’® 17 


5. Emotional Factors.—There are indications that emotional upsets or 
psychoneurotie disturbances may be associated with the occurrence or exacerba- 
tion of periodontal disease, although a fully satisfactory study of this question 
has not been made to my knowledge. Grace and his co-workers®® have shown 
that emotional upsets may influence the concentration of lysozyme in the colon. 
Barahal and Priestman' were impressed by the frequency of severe periodontal 
disease in psychoties; and I know of an unreported instance in which an acute 
exacerbation of ulcerative gingivitis occurred in relation to a transient emo- 
tional crisis. Whether such incidents represent a psychological factor in the 
etiology of periodontal disease or, as seems more likely, reflect the indirect 
effects of mental disturbance on other factors, e.g., neglect of oral hygiene, 
inadequate diet, or the toxie effects of excessive smoking®* is not clear. It 
would be of interest to have this question examined clinically by competent 
observers, both dental and psychiatric, in a manner analogous to a recent study 
of the psychosomatic aspects of recurrent herpes simplex,‘ in which short range 
psychotherapy was found effective. 

6. Toxic Factors.—Among the forms of intoxication in which periodontal 
disease is a conspicuous symptom may be mentioned those due to mercury, bis- 
muth,’® ** dilantin,*® radiation injury,** and the numerous leucotoxie drugs, 
including amidopyrine, arsphenamines, gold salts, sulfonamides, and thioura- 
cils.*'. Periodontal disease, usually of the ulcerative type, constitutes only one 
of the symptoms of these processes; and it is again apparent that neither these 
specific processes nor intoxication in general can be regarded as invariant or 
indispensable factors in the etiology of periodontal disease. Both in radiation 
injury and in agranulocytic angina the toxic mechanism permitting prolifera- 
tion of, and tissue invasion by, the resident fusospirochetal flora evidently in- 
volves damage to the b!ood-forming mechanism leading to diminution or ab- 
sence of the first line of defensive inflammatory cells, the polymorphonuclear 
leukocytes. The resulting process, an essentially unchecked fusospirochetal in- 
vasion, seems to be comparable to that which occurs experimentally in the guinea 
pig given an overwhelming injection of fusospirochetal exudate, or in noma in 
man; but it is evident that the predisposing conditions are not the same in the 
three processes. It is of interest that agranulocytosis can often be cured with 
penicillin,’ as well as with vitamins, e.g., folic acid. Robertson, indeed, has 
suggested that infection is the major etiological factor in granulopenia. He 
notes that ‘‘a functionally damaged bone marrow is particularly vulnerable to 
the toxins resulting from sepsis,’’ and that treatment with penicillin may allow 
recovery of the bone marrow even though the toxie drug, e.g., sulfadiazine or 
arsenic, be continued. 


7. Infection as a Predisposing Factor.—That periodontal disease of the 
type we are considering may follow other infections has long been recognized, 
but the faet seems to have received little study in the light of modern knowl- 
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edge of periodontal disease. Among the offending primary infections are 
measles and other exanthemata, and primary herpetic infection of the mouth, 
all childhood diseases. Secondary fusospirochetal infection was a characteristic 
finding in acute herpetic gingivostomatitis in our experience.** Whether this is 
equally true of other acute febrile diseases of children is not clear. Noma is a 
rare complication of measles, presumably the result of severe debilitation in- 
duced or aggravated by the virus infection. There is room for additional study 
of this subject. 

8. The Dynamic Architectural Balance of the Dental Apparatus.—It would 
be both fruitless and misleading to conclude, from the evidence suggested under 
the preceding seven heads, that the predisposing factors in periodontal disease 
are entirely nonspecific. Such a hypothesis tends to close the door on further 
research and fails to take account of another set of phenomena which we may 
now examine briefly. What is needed is a hypothesis which suggests the means 
whereby these diverse factors affect periodontal structure and function, and 
which thereby reveals the gaps in our knowledge that call for additional re- 
search. Such a hypothesis can be based on an aspect of oral physiology whose 
importance to dentistry as a whole is now recognized—the changing relation- 
ships in architecture and function of the teeth and their supporting structures, 
including the interrelated phenomena of eruption, occlusion, and attrition of 
the teeth, and the maturation and resorption of the periodontium—all these 
processes being regarded as normal or physiological. The following discussion 
is based principally on the histological studies of Gottlieb and Orban,'® and on 
studies of the skul!s of primitive man such as those of Pleasure*® and others.® 

We may postulate an ideal architectural equilibrium, continuously changing 
with advancing age, in the form, structure, and relationships of teeth, perio- 
dontium, and adjacent organs (e.g., the mucosa and musculature of tongue, 
cheeks, and lips), which allows the funetion of preparing food for gastric 
digestion to proceed without injury to the mouth; and in which appropriate 
functional activity is itself an essential factor in the maintenance of health. It 
is one aspect of this ideal situation that the food mass does not accumulate on 
either dental or gingival surfaces, both of which are so formed and constituted 
that food particles forced against them in mastication flow through eseapement 
areas and leave the surfaces clean, or actually aid in cleaning them. Such a 
mechanism requires that there be no recesses or pockets in which food may 
lodge and be inaccessible; for example, it requires that well-supported gingival 
tissue completely fill the interdental spaces. It is further postulated that the 
maintenance of this ideal necessitates continuous physiological adaptation to 
the changes incident to normal aging. The fully formed cusps of the teeth 
function in orienting the teeth in occlusion as they erupt. In the young mouth, 
the stresses transmitted by the impact of cusps in lateral excursions of the 
mandible can be absorbed by the elastic periodontium, while loss of cusps inci- 
dent to attrition as age advances compensates for decreasing elasticity of perio- 
dontium, which in turn makes cusps progressively less necessary to maintain 
occlusal relationships. Moreover, as the teeth wear down through use they con- 
tinue to erupt, maintaining occlusal balance and intermaxillary distance, while 
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the gingival margin recedes along the progressively exposed root, retaining epi- 
thelial contact with it. Throughout the process, functional stresses transmitted 
through the teeth to the periodontal fibers are in turn transmitted by them to 
cementum and alveolar bone, so that the reapposition of these tissues is stimu- 
lated to keep pace with resorption. 

Periodontal disease, considered broadly, represents a disturbance at any 
point in this complex shifting equilibrium. It may be initiated by local trauma, 
malocclusion, tooth loss due to caries, factors leading to deviation from the self- 
cleansing ideal, all of which lead to abnormal accumulation of food (and 
desquamated epithelium), which in turn permits undue proliferation of the 
resident fusospirochetal flora, with a resulting marginal gingivitis. Some de- 
gree of this process appears to be nearly universal, at least among nonprimitive 
populations. It is presumably held in check with varying effectiveness both 
by natural forces (e.g., the antibacterial activity of saliva) and by artificial 
means (toothbrushing, scaling, and appropriate dental restorations). It may 
be modified or aggravated by other factors, e.g., the physical character of food, 
in terms both of detergence and of functional stimulation, or the presence of 
a hormonal upset, which may accentuate the gingivitis and alter its clinical and 
pathological form. The superimposition of an acute metabolic disturbance, 
e.g., nutritional or toxic, may lead to ulceration. Any of these processes tends 
to inerease the deviation from the architectural ideal and is therefore likely to 
be progressive. 

The chronic form of periodontal disease may be due in part to a succession 
of such influences, but probably also involves more subtle phenomena which 
initiate a progressive imbalance of the architectural equilibrium of the mouth. 
Thus interference with the normal processes of attrition and cusp loss, asso- 
ciated with loss of several teeth or with restorations whose rate of wear differs 
from that of enamel, may result during aging in the transmission of excessive 
stresses to the periodontium with resulting partial breakdown. Such a process 
could presumably be aggravated, and probably also initiated, by metabolic dis- 
turbaneces affecting connective tissue or bone, notably by deficiency of ascorbic 
acid. And whereas acute or prolonged deficiency of vitamin C (and doubtless 
of other nutrients as well) leading to seurvy in man is found associated with 
marked inflammatory periodontal disease, a mild ascorbic acid deficiency may 
conceivably initiate a slow succession of changes which becomes recognizable 
as periodontoclasia only after the lapse of many years. 


Summary 

I have attempted to deal with the etiology of periodontal disease as a whole 
hecause of the apparent uniformity of its infective phase, which seems to be 
one indispensable factor in the production of its several lesions and symptoms. 
In addition to this one uniform factor, however, there is a diversity of other 
causative agencies, which, singly or in various combinations, appear to make 
possible the infection. These other factors include local trauma, food retention. 
nutritional, endocrine, emotional, and toxie agencies, and preceding specific in- 
fections. None of these factors seems to operate by itself. Rather any of them 
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may contribute to the process by causing or aggravating a deviation from the 
ideal architectural balance of teeth and periodontium, leading to abnormal re- 
tention of microbic pabulum or to disturbances of local tissue resistance, or to 






both. The location, nature, and degree of the contributory agency or combina- 
tion of agencies presumably determine the point of attack of the infection, its 






rate of progress, and its relative severity. 
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Oral Medicine 


PROTEIN DEFICIENCIES VIA SOIL DEFICIENCIES. 
II. EXPERIMENTAL EVIDENCE 


WituiAm A. ABRecut, Pu.D., CoLtumBtia, Mo. 


KE ARE gradually becoming conscious of significant shortages in the quan- 
W ities of proteins available as food. We are not so cognizant, however, 
of the mounting deficiencies in the qualities of those proteins as complete nu- 
trition. When meat, milk, cheese, and eggs supply the choice proteins in our 
diets, we are likely to propagandize livestock farming in the belief that more 
and better animals are the solution for the problem. We are not so likely to 
realize that while animal proteins are of high nutritional quality, our livestock 
can only assemble these food essentials, and that for this service our animals de- 
pend on the plants to synthesize them. This is possible only as the fertility of 
the soil—the supply of nutrient elements there—will permit. It is well, there- 
fore, that we see our protein deficiencies in quantity and quality premised on 
fertility deficiencies in the soil. Accordingly, our need for more and better 
proteins calls for ministrations at the starting point of their production, which 
is the soil itself. 

At first thought such procedure seems simple. According to our present 
knowledge, the chemical composition of our food plants calls for four nutrient 
elements contributed by the air and water. From these as universally dis- 
tributed meteorological contributions alone, the weather, as it were, builds up 
the combustible part of the plant (and animal) bodies amounting to about 95 
per cent. But when the soil must contribute fifteen essential elements required 
by microbes, plants, animals, and man, their provision in balanced amounts and 
at the proper moments in the plant’s\ growing season does not seem such a 
simple manipulation. But it is only by the proper combinations of soil, plant, 
and weather that plants can start off with the inorganie and dead material from 
these sources and bring about the organie and living proteins. It is only under 
strict disciplines that creation can result from a handful of dust. 

Since animals, like man, can move over much area to search out the food 
essentials, since they, too, are warm-blooded creatures with physiological re- 
quirements not far below his in complexity, and since man’s vegetarian habits 
of diet have increased so much that he too is highly herbivorous, the protein 
shortages for both man and beast are, in main, the deficiencies of these in our 
crop plants. The problem, then, simplifies itself. It is one of looking to the 
proper nutrition of the plants in terms of the soil’s contribution of the elements 
essential for the plant’s synthesis of the proteins in sufficient quantity and 
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quality. Our production of more crop proteins of high quality is a more funda- 
mental approach than aiming at just more animal proteins, since the remedy 
of the deficiencies in fertility so as to provide more crop proteins of quality 
also prevents the protein deficiencies for both animals and man. 

Of course, one would not emphasize the need for proteins to the neglect 
of carbohydrates, the essential fatty acids, the expanding list of vitamins, the 
growing number of known and unknown antibiotics, and the list of inorganic 
elements, both major and trace. Without any of these, good nutrition is im- 


possible. 


Dynamics of Major Nutrient Elements in the Soil for Plant Nuirition Point to 
Climatic Soil Pattern Under the Biosynthesis of Proteins by Plants 
Since our earlier concepts of plant nutrition were elaborated largely through 

chemical determinations of the inorganic elements in the plants’ ash, the under- 
standing of the soil as a provisioner of the crops is still viewed as a matter of 
knowing (a) how the fifteen or more required inorganic elements happen to be 
in the soil, (b) how they are in forms to be taken speedily, (¢) how they can 
he moved from the soil into the plant, and (d) how their supply in the soil is 
maintained in either the virgin state of regular natural return or under the 
state of cultivation with much removal. The view is no longer tenable that the 
plant nutrients are present in aqueous solution in the soil, or that fertilizers 
must be water-soluble in order to be taken in that form from the soil by the crop 
plants. Instead, we know’ that the nutrient elements are held in adsorbed and 
exchangeable form on the colloidal clay complex of the soil against loss in simple 
solutions percolating through. Water-soluble fertilizers undergo speedy ad- 
sorption for retention by the clay. It is on the clay separate of the soil,* then, 
where the dynamics of the plants’ interactions with the soil for nutrition of 
the crop are located. Only as the clay is well stocked with all the essential 
elements in properly balanced amounts can we expect the plants to be nourished 
for the particular synthetic services we expect of them. 

It was the final understanding of soil acidity as poor plant nutrition? that 
helped us realize that the clay fraction of the soil is a large anion, or negatively 
charged molecule, that adsorbs the exchangeable positively charged hydrogen, 
or acid ion, and becomes the soil’s acid, with less and less of other elements of 
nutrition on that clay as the acidity is greater. Or reciprocally, the clay can 
take in place of the hydrogen, or acidity—which is of no nutritional value to 
the plant from there—the calcium, magnesium, potassium, sodium, zine, copper, 
and all the other nutrient cations of the corresponding electrical charge by which 
they can exchange for the hydrogen. 

Accordingly, then, each molecule of clay has its own adsorptive and ex- 
change possibilities. Soils with more clay have a higher exchange capacity. 
Clays differ in this respect.’ Those formed under moderate temperatures are 
higher, those under high temperatures are lower in their exchange capacities. 
Soils which can be highly acid can in turn be well stocked with fertility ele- 
ments and can be productive if we will fertilize accordingly. Increasing soil 
acidity in Nature is, in reality, decreasing fertility. All this tells us that soil 
acidity is the symptom but not the malady. 
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Only recently have we learned that the root systems of plants act also 
like negatively charged colloids representing adsorption and exchange capaci- 
ties much like those of the clay. Since the plant roots respire carbon dioxide, 
the excretion of this into the surface moisture of the roots to enshroud them 
with carbonic acid means that plant root systems represent a highly hydrogen- 
saturated exchange capacity. This hydrogen can be replaced by nutrient cations. 
Consequently, the plant root system may be viewed as a chemically dynamic 
colloidal system, duplicating that of the clay but constantly putting out active 
hydrogen. In this hydrogen on the roots coming out from the internally re- 
spired carbohydrates originating in the photosynthetic processes of the plant, 
there is the sunshine power in the ultimate, by which the root is literally using 
the acid hydrogen to treat the soil’s clay and minerals in exchange and break- 
down for the nutrient elements held there.° 

The total exchange capacity per 100 Gm. of dry roots varies with the plant 
species, according to the recent researches by Graham and Baker.'* This was 
higher for the legumes as protein-producing plants than for the cereal or carbo- 
hydrate-producing plants, according to their trials. The percentage of that 
capacity’s saturation occupied by hydrogen was readily measured by: titration 
with caleium hydroxide. It was interesting to learn that the hydrogen satura- 
tion rose in percentage of that capacity with the inerease in time after nutrients 
were applied for the plants or the increasing starvation of them. It was also 
higher with the plant’s increasing maturity. The hydrogen saturation was 
roughly the reciprocal of that of the nutrient cations. These coupled with the 
hydrogen represented the suite of cations saturating the exchange capacity 
of the roots. 

The process of plant nutrition can then be viewed as a root-clay contact 
in whieh each has its surface of influence covered with a suite of active ions. 
Those on the clay surface of a fertile soil consist mainly of nutrient elements 
and little hydrogen. Those on the surface of the plant root, particularly what 
might be termed a ‘‘starved or hungry’’ root, consist almost wholly of the 
very active hydrogen ions. As the two surfaces in contact overlap in their 
adsorption spheres, one can imagine the hydrogen moving to the clay surface, 
exchanging places with some of the nutrient elements, like calcium, potassium, 
magnesium, and others, to bring these into contact with the root surface. The 
root surface membrane as another colloid may adsorb them, transmit them 
through itself, move them into the root cell contents for their elaboration into 
complex compounds and to carry them away into the plant top. Such removal 
from the root surface keeps the stream of nutrient ions flowing into the root 
from the supply on the clay in exchange for the hydrogen attaching itself to 
the clay and increasing its degree of acidity. The plant nourishes itself, then, 
by exchanging hydrogen to the clay of the soil for the nutrient elements 
adsorbed and exchangeable there. 

In terms of this econeept of how the clay of the soil and the root get 
together to bring about plant nutrition, the question immediately poses itself 
as to how the hydrogen-saturated or fertility exhausted clay restocks itself. 
Experiments by Graham" have demonstrated that the acid clay serves to 
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decompose the reserve minerals in the soil and to move their nutrient contents 
out of the mineral, crystal lattice and to adsorb them on the elay in exchange- 
able form. This acid clay is the chemical reagent to decompose calcium 
‘arbonate applied to the soil as limestone. This makes the calcium available 
for better nutrition of the plant. This, then, is the benefit from liming a 
In the same manner, mineral reserves in the silt separate of the soil 
The reserve 


soil. 
are breaking down more rapidly as the clay becomes more acid. 
minerals are, therefore, passing their nutrient contents to the clay and from 
these to the root. In the reverse direction, there is hydrogen going from the 
root to the clay and to the reserve minerals to decompose them. This is the 
modern concept of the mechanisms by which plants are nourished by the 
mineral portion of the soil while the clay is the intermediary or ‘‘ jobber’”’ 
in the transaction. 

It is in terms of this concept of the bio-physico-chemical dynamics by the 
soil for plant nutrition that one can appreciate the climatic pattern of soil 
development to give the fertility pattern which determines the array of plants 
according to higher or lower potential in their production of protein. This 
pattern, verified by chemical studies of the soil and analyses of the crops, 
has pointed out that the soil’s supplies of exchangeable fertility elements 
adsorbed on the elay are higher in the mid-continent of the United States.’ 
The mineral silt fraction there also contains more fertility as reserves. It is 
these fuller supplies of nutrients, and these in more fitting balance for protein 
synthesis by the native vegetation and the cultivated crops, that nourished 
the bison of the past and the beef cattle of today in that region for protein 
production of this high quality. 

On going eastward from there to the corn belt with its fat pork and 
away from the area of moderate rainfall and moderate degrees of soil develop- 
ment, which make calcareous soils highly fertile also in other respects than 
lime, the chemical analyses of the many crops point out their dwindling 
supplies of calcium, phosphorus, and potassium, for example. The calcium, 
which we readily associate with protein-rich forage crops, drops much more 
rapidly than the potassium, which we associate with woody crops or carbo- 
hydrates.* This rapidly narrowing calcium-potassium ratio in the crop’s 
chemical composition represents the change of vegetation from one supplying 
proteins generously along with its carbohydrates to one consisting mainly 
of the latter. This changing ratio in the crop’s composition is merely the 
reflection of the changing ratio of these elements offered by the soil. It is 
this nutritional control by the soil and not by the crops per se that deter- 
mines the sufficiency or the deficiency of proteins coming along with the 
carbohydrates in the crops as feed and food.'? It is the varying soil fertility 
on going from the mid-continent eastward that gives us the transition in the 
ecological pattern from short grass, to tall grass, to the hardwoods, and then 
to the conifers in this transect of the country. 

Not only the ratio of the calcium to potassium, both readily exchangeable 
from the soil to the plant root, but other ratios such as calcium to magnesium, 
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come in to tell us that the dynamies of the soil must offer the plant a balanced 
diet, as it were, with respect to the various essential elements. Foremost 
among these is the calcium which must occupy over half of the saturation 
capacity of most soils if protein-producing crops are to grow.* Magnesium 
must be occupying about one-tenth as much as calcium. Other elements suggest 
their ratios to calcium too that are required for the biosynthesis of more protein 
by the plant along with its delivery of carbohydrates. Strange as it may 
seem, the presence of some hydrogen, a nonnutrient, along with all the 
nutrient elements in their respective balances serves for their more effective 
utilization by the plant roots.® 

The higher concentration of proteins within the roots, of a legume, for 
example, is a means of bringing into them a higher percentage of the ex- 
changeable nutrient elements on the clay of the soil.’° This suggests that 
the colloidal protein within the root quickly reduces the activity there of 
the entering ions, or removes them, for the entrance of more of them. This 
fact suggests itself as part of the mechanism bringing about higher concen- 
trations of calcium, magnesium, potassium, and other inorganic elements from 
the soil as help in synthesizing the proteins to higher concentrations in the 
plants. If legumes also have a higher degree of hydrogen or acid saturation 
of the exchange capacity of their roots, then there is logical explanation in 
these root-soil dynamics for legumes requiring more fertile soils, and for 
their using the larger amounts of fertility in their biosynthesis of more pro- 
teins than is possible by other crops considered ‘‘not so hard to grow.”’ 

It is now coming to be a more common concept that the mineral cation 
and anion values (often called mineral contents) in plants are an expression 
of the (soil fertility) environment in which the plants were grown. As a 
test of the validity of this concept, samples of vegetables were taken from a 
line of states extending northward from Georgia to New York along the 
Atlantie Coast, and from another line of states extending from there as far 
west as Colorado.” The vegetables sampled included cabbage, lettuce, snap 
beans, spinach, and tomatoes. <A total of 204 samples, all taken at the stage 
of growth being harvested for market, were collected from Georgia, South 
Carolina, Virginia, Maryland, New Jersey, New York, Ohio, Indiana, Illinois, 
and Colorado. Snap beans and tomatoes were sampled in all states. 

By these studies it was well established that the concentration of ealeium 
in the vegetables increased in going from the South to the North and from 
the East to the West. The total ash and total ecation-equivalent followed the 
same pattern. Similar patterns were exhibited by the potassium and mag- 
nesium. All of these serve to confirm the soil fertility pattern as it relates 
itself to the climatie pattern of soil development. Accordingly, the soils of 
the mid-continent offered more inorganic elements to increase their respective 
concentration in any crop and to offer more support to the synthetic services 
by it. In this survey the increasing inorganic contents of the vegetables 
across the country duplicated those previously found for field crops and 


other vegetation. 
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Use of Fertilizer Nitrogen Generously Now Points to Low Average of 
Crude Protein Commonly Considered Normal and Protein Differences 
in Plants According to Growth Period of Nitrogen Entrance 

Now that commercial nitrogen fertilizers are available, we are experienc- 
ing higher concentrations of crude protein in crops formerly not considered 
possible. Forages with as much as 50 per cent increase in these concentra- 
tions are not unusual when ample fertilizer nitrogen is applied on soils where 
all other fertility elements are at high levels. This suggests that we have 
not realized the low protein concentrations previously prevailing or have 
accepted them as if those were maximum or normal. So-called ‘‘averages’’ 
of chemical composition of forages have also been accepted with little appre- 
ciation of the possible ranges in percentage composition for each element. 

Forages used as grazing feed and collected in the same locality by the 
Soil Conservation Service** were found to be as low as 1.5 per cent protein, 
0.03 per cent phosphorus, 0.07 per cent calcium, and 0.10 per cent potassium 
in the sample with lowest amounts. For the sample with the highest con- 
centrations, the corresponding figures were: 16.0 per cent protein, 0.31 per 
cent phosphorus, 1.58 per cent calcium, and 2.17 per cent potassium. These 
latter values represent increases by 10, 10, 22, and 21 times the former, respec- 
tively, merely because of the differences in the soils on which these forages 
established themselves. We are slowly coming to appreciate the major fer- 
tility elements, nitrogen, calcium, phosphorus, magnesium, and potassium as 
their supplies in the soil are dwindling and thereby lowering the plant’s con- 
centrations of these. The importance of these in controlling the possibilities 
of the plant’s synthesis of the proteins in most complete array of required 
amino acids for animal and human nutrition is not yet so fully appreciated. 

In the use of fertilizer nitrogen to increase the protein concentrations 
in plants, one dare not assume that its mere application to the soil, at any 
time the plant can use it, will always result in proteins of equal nutritional 
values. If one made analyses for only ‘‘erude’’ protein one would so con- 
clude. One needs only to note the amounts of the respective amino acids in 
the normal corn grain or wheat grain, for example, in contrast to the change 
in their array when nitrogen is applied at one or another period in the plant’s 
growth history. It is significant to note that the plant may use the extra 
nitrogen to increase its possibilities in multiplying the species through better 
reproduction. It does this by building an extra large germ, or more germs 
too, because it has plenty of nitrogen and plenty of time to elaborate the 
more complete list of amino acids there for reproduction of itself. These 
happen to serve also for complete animal nutrition as well. If this nitrogen 
comes late in the plant’s growth history, it is merely stored in the endosperm 
as reserve food for the germ. When the entire grain is analyzed chemically 
for ‘‘erude’’ protein by measuring only the total nitrogen, one fails to realize 
the fact that the germ is complete animal nutrition but the endosperm is a 
deficient ration.*° Nor are we reminded that the germ protein makes up 
only from about 1.5 to 3.0 per cent of the weight of the entire corn grain 
while the endosperm protein constitutes from about 9.5 to 11.25 per cent of it.?? 








ei AA artis bakerc 





PROTEIN DEFICIENCIES VIA SOIL DEFICIENCIES. II 489 


When the plant root comes into contact with extra nitrogen early in its 
life, this serves in multiplying the vegetative activities resulting in more 
yields of plant bulk. This elaborates the nitrogen, apparently, into the entire 
collection of the many amino acids found seattered throughout the entire 
plant at first, but later built into the germs to give numbers and amounts of 
these as can be completely synthesized. This does not necessarily give a 
harder, hornier endosperm readily recognized by judging the appearance, as 
is done in saying that the wheat is a ‘‘hard’’ one or a ‘‘soft’’ one. But if 
the plant roots make contact with extra fertilizer nitrogen in the soil late 
in the plant’s growth, thjs apparently comes too late for it to be synthesized 
into the more complex and less plentiful amino acids making up the germ. 
Instead, only the simpler, more common amino acids result, with their de- 
position among the starch in the endosperm. 

While any increase of nitrogen measured within the plant is considered 
as so much more protein, that increase coming from the nitrogen taken up 
so late in the plant’s growth seems to consist mainly of the amino acid, 
leucine. This is a molecular arrangement in the order of the six carbon chain. 
It resembles the starch and sugar molecules so closely to suggest that the 
nitrogen came into the plant too late to be any more completely elaborated 
than simply be tucked into the starch or sugar molecule which is about all 
that is being synthesized so late in the plant’s life. Most any plant seems 
to make plenty of leucine. This would be expected, if no more complicated 
biosynthetie activities are involved. Leucine seems also to be an amino acid 
common to most any part of the plant. It is not listed among those highly 
specialized molecular structures located more particularly in the seed for 
special reproductive significance. 

When nitrogen coming along late in the plant’s growth can be so quickly 
combined with the sugars to make proteins mingled with the starches into 
which the sugars are apparently more quickly converted, there is the sugges- 
tion that sugars would not accumulate in the corn plant. It challenges our 
theoretical consideration of the sugar and protein physiologies within the 
plants, particularly the failure of sugar to accumulate to high concentrations 
in sweet corn. The housewives have been complaining about the hybrid kinds 
of this vegetable. They say, ‘‘Sweet corn is not as sweet as it once was. We 
don’t eat it off the cob. We cut it off to cook it so we can add sugar.’’ Can 
it be that if hybridization eliminates, or reduces to a minimum, the need to 
make protein in the germ to keep the species multiplying, then the sugar 
from photosynthesis goes into starch so rapidly that almost none is held 
back to accumulate while waiting to go into protein? 

Some experimental results from controlled nutrition of soybeans suggest 
themselves as positive evidence on this question.'? These studies suggest that 
the concentration of sugars in legume forage plants rises as reserve raw and 
energy materials for protein synthesis. It suggests that if the plant’s protein 
production is reduced in rate, or blocked by some shortage in soil fertility, 
then the sugar accumulates, but is, nevertheless, converted into starch. In 
the ease of non-legumes, it suggests that sugars are so hastily converted into 
starch that the sugar is always of low concentration in the plants. 
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By withholding all nitrogen and balancing the exchangeable fertility 
on the clay to encourage vegetative but not necessarily protein production, 
soybeans were grown while inoculation and nodulation were prohibited. 
Though these plants were legumes taxonomically, they were compelled to 
behave physiologically as non-legumes. There was pronounced production 
of vegetative growth since the fertility elements represented a high ratio of 
potassium to calcium to encourage carbohydrate production and accumulation 
over its conversion into protein (when both nitrogen and inoculation were 
‘ withheld). Chemical analyses of this first crop of soybean forages showed 
(a) a very low concentration of nitrogen or protein, (b) a low concentration 
of sugars, but (¢) a very high concentration of starches. 

A second soybean crop, well inoculated with nodule bacteria, was grown 
immediately after the first crop and its effects in exhausting the fertility. This 
second was then a legume crop, physiologically as well as taxonomically. Even 
though the fertility supply left on the clay suggested itself as ample, this second 
crop was much below the first crop in its yield of vegetative mass. One might 
readily believe this the result of fertility exhaustion by the preceding crop 
had not the third crop shown otherwise. There is the suggestion that the 
plant growth of this second and inoculated crop was smaller because the 
plant was consuming much of its carbohydrates to convert a part of them 
into proteins and was not piling them up as starch and vegetative mass. 

The chemical analyses support this hypothesis. This crop was of high 
concentration of nitrogen or proteins. It had taken nitrogen from the atmos- 
phere and fixed it as proteins. The total in the crop exceeded by considerable 
the nitrogen originally present in the seed and the soil. The plants contained 
a high concentration of sugar, mounting to four times that in the first crop. 
Quite the opposite for the starch, this was low, only about one-fourth of that 
in the preceding crop. 

In these observations, there are grounds for the theoretical consideration 
that as a non-legume the plants quickly transform the sugar, a mobile, sweet- 
tasting carbohydrate, into the tasteless, accumulated starch (or cellulose) and 
thereby pile up vegetative bulk to tempt the eye but reveal its disappointment 
tastewise, nutritionwise, and in terms of reproduction. This contention was 
supported further by the third crop of inoculated soybeans on this same soil, 
seriously depleted of its fertility by the growth and complete removal (tops 
and roots) of the two preceding crops. Again there was a big vegetative output, 
larger than the second crop. It did not suggest the threatening fertility ex- 
haustion reported by the chemical records kept of its removal. 

The chemical analyses of the forage revealed no nitrogen fixation from 
the atmosphere by this well-nodulated legume. The increased yield over the 
second crop was made from only the nitrogen in the planted seed, when the 
second crop had fixed nitrogen but made less growth. The protein in the crop 
was low. As for the sugar, this was again of high concentration. This suggests 
that the sugar was held in reserve for protein production, even if the nitrogen 
and other fertility elements from the soil were not available sufficiently to 
affect this conversion or fabrication. Starch, too, was high again as in the 
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first crop, suggesting that the sugars held back for protein production could 
find no other course than be moved into starch storage when fertility absence 
for nitrogen fixation prohibited the biosynthesis of the proteins. 

If these theoretical considerations are the facts, then the housewife’s wan- 
ing enthusiasm for hybrid roasting ears of sweet corn, coupled with her sub- 
stitution for them of cob-cut corn adulterated with sugar to make it normally 
sweet, suggests that the plant breeders have aborted the former physiological 
processes that were giving bigger germs and less bushels but more sugar and 
a much sweeter taste in the corn. 

Perhaps the cow, in her rush into the luscious growth of young legumes, 
is manifesting her ‘‘sweet tooth’’ (but not a decayed one) and telling us that 
legumes build up a high concentration of sugar and a low concentration of 
starch because they are producing proteins. She is not concerned with big 
yields of tonnages as we are. She may, therefore, not be enticed, or well-fed, 
by our non-legume crops of low protein, low sugar, but high starch concen- 
tration. Possibly these are all contrary to her choice but in accord with ours 
of big yields as the only criterion. Protein deficiencies may be sugar deficiencies 
too for the cow in terms of her dietary balance as well as so-called ‘‘ palatability’’ 
for her. Underneath these there is the balance or imbalance of the nutrient 
elements in the soil, not yet recognized as the control. 

Our failure to consider the soil is bringing about diversions of the physi- 
ological processes within the plants to the point of seriously disturbed animal 
and human nutrition. Unfortunately, we are having such satisfaction and 
contentment in the economic success of these disturbances that damages to 
health and reproduction from protein deficiencies not only are mounting 
without our concern, but may even be accepted as desirable by some because 
of the profitable economics they may permit in many instances. 


Inorganic Elements Coming From Soil in Only ‘‘Trace’’ Amounts 
Exercise Effects by Way of Proteins 


by observing ailments of animals and using them for bioassays of feeds 
grown on soils of different fertility levels and treatments with the various 
inorganic fertility elements of major amounts in the plants, it has become 
evident that the so-called ‘‘trace’’ elements also deserve more consideration. 
These require chemical tests more delicate and refined, but are coming more 
and more to demonstrate their significance. Up to this moment their in- 
dividual funetions in microbes, plants, animals, and man are not specifically 
catalogued. They still represent a kind of pandynamie effeet which may 
represent the actual fact and not only our ignorance. As a consequence, 
experimental trials have generally used boron, manganese, copper, and zine 
together as soil treatments for crops, particularly for legume forages with 
animals used to assay the possible effeets. 

This consideration of trace elements rests on the hypothesis that their 
funetions may be more nearly catalytic. They appear more like the tools 
rather than the materials of construction in the many steps in biosynthesis 
of the proteins than in the photosynthesis of the carbohydrates. This is sug- 
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gested, for instance, when boron deficiency in the soil results in the aceumula- 
tion of sugars and ammonia within the plants.*! Here the sugar, as the 
starting material for protein synthesis, accumulates in place of being removed 
through conversions by that process. The nitrogen accumulates, even in the 
reduced form, in place of going into the protein molecule because the trace 
amounts of boron are missing. 

Zine suggests its connection with protein proliferation, when plants in 
cultures deficient in zine give symptoms described as ‘‘little-leaf, ‘‘rosette,’’ 
and ‘“‘dieback.’’ Such descriptive terms tell of the failures of the plants at 
the growing tips, the seat of rapid cell multiplication, or where the proto- 
plasmie protein is multiplying. Zine absence suggests the failure of growth. 
It is a trace element very closely connected with the functions by proteins. 

Copper too is associated with processes centered in protein when mam- 
mals have copper in their hemocuprein (blood) and hepatoecuprein (liver) 
even of unknown functions.2® This element is part of the molecule of the 
enzyme, tyrosinase, found in molds, plants, Crustacea, and mollusea, and 
serving to eatalyze the oxidation of mono- and polyphenols. It is also part 
of lacease, found in the latex of the lae tree, and of ascorbie acid oxidase.*° 

Attempts to establish the better varieties of grasses in inferior pastures 
on copper-deficient soils in South Australia failed until copper was added. 
Although rye could be grown with results considered successful on those 
original soils, it was quite an inferior feed for livestock.*® Here was a case 
of ample yield of forage as commonly considered, but a deficient crop as feed. 

It is significant to note that cattle and sheep have the highest require- 
ments for copper, and are therefore most often affected by its deficiency. 
This trouble manifests itself in sheep as irregularities in the rate of wool 
growth and the nature of the fleece.2!_ Here the disturbance is in the delivery 
of a protein product, the wool, and one particularly high in the sulfur-con- 
taining amino acids. There is an interesting correlation in the United States 
between the introduction in 1942 of phenothiazine, as an organic antidote 
for worms in sheep to replace the former use of copper sulfate, and the decline 
in sheep population from the largest numbers in the country’s history at that 
date to the lowest in history by 1950. This occurred when all the economic 
factors would seem to be most favorable for more sheep. Whether the copper 
was better nutrition for the sheep and served for the removal of the worms 
by that means rather than as a worm poison directly is a challenging question 
for some research with this trace element. 

Some recent researches at the Missouri Agricultural Experiment Station 
have given attention to the trace elements, manganese, copper, boron, zine, 
and cobalt. When these were used on the soil, after all the other deficiencies 
were corrected by appropriate fertilizers according to the soil tests, it was 
interesting to note that increased yields of corn and cotton resulted from 
these trace elements only when nitrogen was amply supplied.’® In the case 
of alfalfa, assayed for its amounts of the many amino acids, the trace elements 
increased the concentrations within this forage of those more commonly 
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deficient in most forages and grains.2* It was this hypothesis of the suggested 
connection of the trace elements with the deficient amino acids that prompted 
extensive soil treatments of trace elements on a dairy farm where irregular- 
ities in the animal health, reproductive troubles, and others of many kinds 
were most disturbing." 

As a result of these ministrations to the soil, the decline in milk output 
was arrested and brought back to outstanding high record. Where abortions 
and the death of weak calves were depleting the herd as badly as 12 of the 
former and 11 of the latter in one year, when 41 cows were calving, this 
changed in four years so that there were 58 normal, healthy calves and only 
7 abortions with 65 cows calving. When before the soils were fully treated, 
24 cows given 47 matings resulted in only 6 conceptions, namely, 25 per cent, 
it is significant that during the year after the soil treatments became effective 
through the feed, with 49 cows given 85 matings there were 37 conceptions 
or 75 per cent. During the next year with 63 cows given 167 matings, there 
resulted 63 conceptions, or 100 per cent. Also the blood tests for brucellosis 
showed improvement, and 17 heifers born into the herd and grown there to 
calve during the period of feed from treated soils have always been negative 
to the agglutination test of the blood for brucellosis. This would suggest that 
on these soils treated so completely to include the trace elements, brucellosis 
is not a contagious disease. 

The alfalfa grown with trace element treatments and fed to these cows 
was submitted to careful microbial assay for the respective amino acids and 
to nutritional assay by rabbits.2° While the variation of trace elements in 
the plant ash was not great enough to be detected even by the spectrograph, 
the trace element combination ineluding magnesium inereased the concen- 
tration of tryptophane in the alfalfa 35 per cent. This was enough to shift 
this from a deficient feed to an ample one in this respect aceording to com- 
monly accepted requirements. Methionine was also increased by this soil 
treatment though not enough to make it quite equal to the standard. It 
decreased the concentration of leucine, the major amino acid in most any 
crop on most any soil. This result raises the question whether the trace 
elements are effective in expanding the plant’s capacity for making not 
mainly this simpler one but also the more complex amino acids commonly 
deficient. 

When fed to the rabbits, the trace element treatment on the soil under 
the alfalfa hay made this a more efficient feed, even though readily observable 
differences in the live animals were not so significant. It gave some better 
gain in weights. It gave more growth or unit of gain in weight per unit of 
feed intake by 17 per cent, and 22 per cent more growth for the hay fed than 
was the case where these trace elements were omitted. It resulted in more 
efficient use of the calcium and phosphorus in the hay. While it resulted in 
more phosphorus in the hay it also brought about a higher retention of 
ingested ealeium by 21 per cent and of phosphorus by 18 per cent than of 
the hay with no such soil treatments. Post-mortem observations showed 
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differences in the carcasses, and lower weights of the stomach, the intestines, 
and their contents, for the group of rabbits making the more efficient nutri- 
tional use of the hay because of soil treatments with trace elements. 

Such results are emphasizing the soil fertility as it includes specific 
amounts of all the essential nutrient elements, whether major or minor, com- 
ing into the plants from the soil. They suggest also that the fertility must 
be viewed for the nutritional services demanded of it for all life forms, 
microbes, plants, animals, and man. When cobalt is known to play its role 
through microbial synthesis of itself into vitamin B,, in the intestinal tract, 
where a long list of other synthetic services by microbes is covering nutri- 
tional deficiencies,* the trace elements link themselves very significantly with 
the microbial flora. We are about to realize that these minute life forms are 
serving us so favorably when we have too long been aiming at their complete 
destruction. Not only trace elements, but also these lower life forms of trace 
size, the lowest in the biotic pyramid, are coming in to suggest the propriety 
of our defense of the microbe, rather than its prosecution, as help in giving 
us potentially better nutrition through more and better proteins. 


Organic Compounds, as Well as Inorganic Ions, Suggest Their 
Absorption by the Plant Roots and Service in the 
Plants’ Biosynthesis of Proteins 


Soils are not only deficient in the inorganic, essential elements, including 
the list of trace elements, but there is accumulating evidence that they may 
be deficient also in organic compounds serving in better plant nutrition, 
particularly for protein production. We. have been so schooled in plant 
nutrition to consider only inorganie ions, that we have arrived at the belief 
that, therefore, plants do not use organic compounds. Organic matter in the 
soil has long been emphasized as a fertility requisite for (a) its colloidal 
service in a sandy soil to give this more exchange capacity, (b) its collection 
of specific inorganic fertility elements as assembled by preceding plant growth, 
and (¢) its delivery of nitrogen, calcium, and phosphorus in a seasonal cycle 
of decay at speeds suited to the needs of the growing crop. Its physical 
effects have long been overemphasized, to say nothing of values attached to 
it as invitation to the,earthworm’s magic capacity to convert a poor soil into 
a good one. We are slowly coming to consider the fact that plant roots 
absorb organic compounds directly from the soil for metabolic services in the 
plant’s synthesis of its own organic substances, possibly proteins. 

It has long been the belief that animal manures have values for plants 
beyond the manure’s contributions of the commonly considered nitrogen 
and inorganic elements. We have also known that many unsimplified com- 
pounds of plant origin, recognized by their odors, come through the body 
with other excretions, particularly in the urine, suggesting the specific plant, 
like onions and asparagus, for example. The nose has been the delicate detec- 
tor* telling us that animal digestion is not simplifying the ingested substances 


*That the nose is a sensitive detector of odors of organic compounds is indicated by 
the distance and dilution to which the odor of skunk is recognized. If the volume of the 
skunk’s discharge amounts to one-eighth of a cubic inch and is detected at a distance of only 
ten rods, this gives the nose a sensitivity of one part in 130 billion. 
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to their ultimate. Such observations have suggested m‘’any compounds return- 
ing to the soil that should have challenged our consideration of them for 
possible re-use by the next crop there. That organie compounds may be going 
through the cycle of passing from the soil to the plant, to the animal and 
back to the soil, has had even little theoretical consideration. This possibility 
becomes more challenging if. it is linked with the plant’s biosynthesis of 
proteins and amino acids. 

That plant roots can grow independently of plant tops by taking up 
sarbohydrates from a solution for metabolic energy was demonstrated by 
Prof. W. J. Robbins of the University of Missouri.**7 He multiplied cuttings 
of the root tips as successive transplants to produce large masses of roots in 
the dark. This was possible in solutions of sugar supplemented by vitamins 
and all the required inorganic elements. We know also that mushrooms grow 
in the dark by finding their energy and growth substances in the organic 
compounds available at certain stages in the decomposition of manure. There 
is significance in the suggestion that the stem of the mushroom contains more 
of the organie drug, cortisone, when horse rather than cow manure is the 
origin of the bedding material for this crop.” 

Some fine discriminations by our farm animals between samples of grains 
and forages, grown with different soil treatments, suggest that organic sub- 
stances taken from the soil by the growing crop in question may be reflected 
even in the grain and so recognized by the animal. 

In some trials along this line of thinking at the Missouri Agricultural 
Experiment Station, corn was grown on two sets of plots with the crop rota- 
tion of corn, oats, and sweet clover. Both of these were in a series of soil 
treatments of (a) lime, (b) lime and phosphate, and (¢) lime, phosphate, and 
potash to give increasing amounts of sweet clover and grain yields. On one 
set of plots the sweet clover was plowed under as a green manure crop ahead 
of the corn to make this a two-year rotation. On the second set of plots the 
sweet clover was allowed to mature. Its seed was harvested. The crop 
residues were left on the ground during the third year to be turned under 
ahead of the corn the next spring. Here were two kinds of organie matter 
(though from the same plant species) ahead of the corn, namely, sweet clover 
in the green and growing condition, and as residues of a matured sweet 
clover crop. 

The corn grains from these different sets of plots were put into the self- 
feeder in lots of 100 pounds, each from a separate soil treatment in a separate 
section of the feeder, along with protein supplements. The hog’s choice was 
determined by measuring the corn remaining when the first section in the 
self-feeder threatened to be empty. 

Where the green sweet clover was turned under in increasing amounts 
for (a) lime, (b) lime and phosphate, and (ce) lime, phosphate, and potash 
to give also increasing yields of corn, the hogs reported their measured choices 
for the above soil treatments as (a) 100 per cent, (b) 80 per cent, and (ce) 
65 per cent consumption, respectively. But where the sweet clover used 
the year to mature the seed crop, and where its residues were plowed under, 
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the measured choices by hogs took the reverse order as follows: (a) 62 per 
cent, (b) 85 per cent, and (c) 100 per cent, respectively, for the soil treat- 
ments described. 

Such results tell us clearly that the choice was not according to the 
inorganic fertilizers used, nor because of increased ash in the grain. Rather 
it must have been through some effects prompted by the nature of the organic 
materials turned under ahead of planting the corn. This seems to be the 
only possible interpretation of the particular way in which these Missouri 
hogs voted. 

Still stronger evidence that organic compounds of complex molecular 
structure may be taken from the soil by the plant and put into the seed came 
from the interesting studies by Dr. Frances M. Pottenger, of Monrovia, Calif.** 
He grew the ordinary bean plants in some abandoned eat pens as a sequel 
to experimental studies of the differing nutritional value of (a) condensed, 
(b) evaporated, (c) pasteurized, and (d) raw milks for cats during two years. 

The pens had been filled with an infertile, well-washed sand. This was 
fertilized only by the cat dung buried by them during the two years of these 
critical studies of cat nutrition. The pens were arranged according to the 
one variable in the test, namely, the kind of milk fed the cats, but were 
separated according to male and female sex of them. 

After the experiment was completed and the pens were left abandoned 
for a time, there were tremendous differences in the volunteer weed crops of 
the same species in them according to the different milks represented in the 
feed for the cats. All the evaporated and heated milks coming by way of 
the cat dung apparently did not put into the sand enough fertility even to 
invite weed growth. Raw milk had put so much back, even after feeding 
the cats better, that the weed growth filled the pens completely. 

In order to test the case further, the weeds were removed and the pens 
planted with two rows of beans. The first significant fact demonstrated was 
the different growth behaviors of the bean plants, even if all represented the 
same lot of seed. Wherever the cats’ diets contained the heated milks, the 
plant growth characters were those of what one would eall the ‘‘bush’’ or 
‘‘dwarf’’ kind of bean. Where the buried dung from the cats fed the raw 
milk was the fertilizer, the plants were like the ‘‘pole’’ bean with vines climb- 
ing the sereened sides as high as six feet. Here were decided differences in 
growth behaviors of the plants wholly because of heat treatment of the feed 
going into the animals making the manure, which fertilized the soil growing 
them. 

Still more significant was the presence of the fecal odors of indole and 
skatole in the bean seeds harvested from the ‘‘bush’’ type of plant growth 
in the pens of the cats fed the heated milks. There was no such odor detectable 
from the seeds harvested where the buried dung was from cats consuming 
the raw milk or the plant growth was of the ‘‘pole’’ bean type. 

Since indole and skatole are the common urinary and fecal excretions 
resulting from digestive changes of tryptophane, one of the amino acids, it 
would seem like hallucination to believe these odoriferous compounds to have 
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resulted from the plant’s creation of them. It is more logical to believe that 
some of these compounds of the eats’ digestive and microbial transformations 
were taken up by the plants, after their burial in the soil, and were transmitted 
into the seed without enough analytic and synthetic change to remove the 
odor. With this odor so characteristic, there is much reason to believe that 
this is the correct route of travel of the organic compounds undergoing little 
chemical change as these self-announcers reported to the nose at the outset 
and the finish of their apparent journey from the buried dung to the bean seed. 
ring’’ 


oe 


The chemical stability of indole and skatole, because they are 
carben structures, is more reason to believe in their movement about without 
chemical change and in their persistence in the soil. Few, if any, common 
microbes can break down the indole and skatole ring, but they may break 
off the side chain. One needs only to be reminded that indolacetie acid is 
the common plant hormone giving pronounced growth of roots and extended 
shoots. This would not oceur unless this large molecule is absorbed into the 
cell. Indole becomes this hormone, indolacetie acid, through but little chem- 
ical change by addition to the indole ring. With not much more change 
through addition, it becomes tryptophane, the commonly deficient but required 
amino acid, for the sake of which we commonly buy protein supplements. 
Here were indole in the cat dung, some suggestions of a hormone to change 
the ‘‘bush’’ bean to a ‘‘pole’’ bean, and the presence of indole odor in some 
of the ripe bean seeds, but its absence in others, all suggesting uptake of 
indole and its possible conversion into the tryptophane as part of the bean 
protein. We ean thus see that organic compounds, as well as those inorganic, 
are taken up by plants as helps in the synthesis of the organie compounds 
that compose the plants. 


Complete Proteins Are the Food and Health Problem 
With Hope of Solution Through Correction of 
Deficiencies in Soil Fertility 


When one starts with the climatic, mineralogical, and chemical studies 
of the soil in the attempt to learn how this inert, natural body ean serve in 
the ereation of living substances, like microbes, plants, animals, and man, 
then the elucidation and measurement of the numerous factors determining 
only the soil’s contents of the nutrient elements required for life become a 
stupendous task. One could be content with this accomplishment. One could 
be content in the study of only what is included in the term ‘‘soil fertility.’’ 
But naturally one is not likely to be satisfied with only the inventory of the 
major materials in the soil as required for the construction substances con- 
tained in a dead plant body. Chemical analyses of the soils have long been 
giving us such inventories. We have been matching these of the soil against 
corresponding inventories of the dead bodies of plants, animals, and man 
in the mistaken belief and false hope that discrepancies between the two 
might suggest how more accurate matching by means of fertilizer treatments 
of the soil would serve to grow more living plant bodies. 
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Even when the major emphasis has gone to the soil for no more than 
just such increase in yields of crops in general, the chemistry of the major 
nutrients in the soil has refined itself highly and satisfactorily as a growing 
science of the soil. It is now moving forward to include the supplies of the 
inorganic trace elements, at least as part of the stock in the soil to be so 
inventoried. Satisfying as even this may be in terms of the nutrients delivered 
by the soil for crop nourishment, nevertheless, it is necessary to refine our 
understanding also of the physiology of the plants. This is the other half of 
the problem of making the soil serve us effectively. We must, then, not 
think of soil fertility alone, but of soil fertility and plant nutrition. 

Viewed with this additional responsibility, the task of understanding 
ereation becomes still more stupendous and more confusing for all the 
myriads of different plants. It would be overwhelming if soil fertility com- 
binations were to be outlined as matching the different creative products 
all those different plants deliver. Accordingly, it has seemed most helpful 
to learn the required soil fertility, not for any and every kind of plant, nor 
for any and every kind of animal life. Instead, it simplifies the understand- 
ing of the problem of nutrition of all life by means of the soil fertility, to 
view the soil’s creative capacity for, and measure it by, the output of one 
single chemical product, itself containing life, namely, the proteins. 

By limiting the study of the soil and nutrition to the creation of this 
living, organic combination of the elements carbon, hydrogen, oxygen, nitro- 
gen, phosphorus, and sulfur as these major nutrient elements are supple- 
mented by the many other major and trace elements as catalytie supports 
or tools in their biosynthesis, the soil fertility exhibits itself clearly as: the 
basis of nutrition and in control of all life. By looking to the proteins as 
products of biosynthesis by plants rather than to products only of photo- 
synthesis there, the comprehension of the soil’s service in creation seems no 
longer so difficult. If we will consider food as a problem of proteins in 
ample quantity and quality for growth and protection, rather than one of 
only gastronomic filling for fuel and power, we shall see our nutritional 
troubles and decadent health in a more hopeful light with their prevention, 
in the finality, dependent on the removal of protein deficiencies premised 
on the deficiencies in the fertility of the soil. 
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egy Livingston,” Leriche,* Lehman,* Wolff and Wolf,’ Kinsella,® Kellgren,’ 

Foerster,* among others, have pointed out the difficulty of achieving an 
accurate description of pain. At considerable risk of misconceptions and un- 
tenability because of the imperfectly understood and highly controversial nature 
of pain, we present several neuroanatomie remarks as our interpretative concept. 
We further suggest that this is a “preliminary invasion” of a field difficult to 
understand, much less to evaluate. It is perhaps not too fantastic to assume that 
the management and understanding of superficial and deep pain and pain con- 
duction presents the most serious and baffling problem confronting medicine and 
dentistry today. Pain is a sensory phenomenon; the cause may arise in the 
periphery of the body but its end is in the consciousness. Pain is presumed to 
arise at some place in the periphery of the body due to stimuli. Investigators 
have channeled (with more or less success) the anatomical pathways by which 
this pain reaches the brain and on the pain fibers and the nature of the im- 
pulse which they carry. Much of this is summarized in publications of writers 
already mentioned at the beginning of this paper. These workers have sug- 
gested evidence that pain stimuli are mediated through the thalamus (Fig. 1) 
and that probably there exists in this area of the brain a pain center. From 
the thalamus, pathways to the cerebral cortex result in perception of pain and 
its localization to its point of origin in the body. 

From time immemorial this problem has engaged the attention of prac- 
titioners of the healing art. Goldscheider® '° dramatically called attention to 
this phenomenon in these words: “Pain makes us realize that some external 
danger is threatening which we may still avoid, or that harm has already 
been done to the body requiring our care if we would still escape more serious 
consequences. Pain arises as a warning signal whenever we are exposed to such 
conditions of life as by their continued influence would involve general disturb- 
ances to health. Pain appears before or simultaneously with the outbreak of 
disease, warning man that his body is in a diseased condition and requires 
eare. Pain, the symptom of organic disease, imperatively urges the patient 
to nurse the diseased organ. Pain is the physician’s most powerful assistant, 
whose demands the patient follows in blind obedience. Through pain Nature 
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imposes rest even for the most strenuous; it dictates idleness to the most 
energetic, and forces the most obstinate to abide by conditions suitable for 
the diseased body. 


cerebral cortex 










ractus corTico spina.lis 


¢—»—— anterior nucleus 


‘ 


thalamus _i_ventral nucleus 


trigeminal lemniscus 
pulvi nar 


V nerve 


Fig. 1.—Portable sensory pathways through the thalamus. 


“Pain is a harsh but useful law of Nature. But, like all natural laws, it 
is unyielding in its consistency, blind in its disregard, brutal and eruel. Pain 
appears, not only in the guise of benevolent warning but also in that of trouble- 
some torment. Even in ineurable disease, in affections in which the realization 
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of ill health is useless for the patient, inasmuch as no one can control the 
disease, pain is present, ruthlessly destroying all enjoyment in life without 
offering any physical advantage whatsoever by way of compensation. In the 
most dangerous diseases pain is often absent, thus lulling the patient to a sense 
of security, only to appear and eall for abolition by artificial means after the 
patient has undergone an operation in order to save his life. To wipe out pain 


entirely is an impossibility and we cannot and would not do without it, since 


pain is necessary not only as a monitor in the combat against hostile powers 
of matter but also as an inspirer to ethical emotions. For it is chiefly in the 
reminiscence of one’s own pain, both physical and mental that love and active 
charity are rooted.” Pain may be considered “protective,” writes Livingston," 
“as long as it assists the individual in avoiding harmful agencies that threaten 
his safety and well-being. To this extent it is conservative and beneficent, and 
it is this aspect of pain that has been most frequently emphasized. Unfor- 
tunately pain does not often stop when it has accomplished its protective fune- 
tion, and, unfortunately too, many of the painful conditions from which human 
beings suffer cannot be avoided or eluded, no matter how intelligent the indi- 
vidual may be.” The medieal philosopher and famed neurologist, Weir 
Mitehell,’* wrote brilliantly and feelingly of the destructive nature of pain: 
“Perhaps few persons who are not physicians can realize the influence which 
long-continued and unendurable pain may have upon both body and mind. 
Under such torments the temper changes, the most amiable grow irritable, the 
soldier becomes a coward, and the strongest man is searcely less nervous ‘than 
the most hysterical girl.” 

Pain belongs to that order of phenomena which are usually termed con- 
ditions or general sensations, such as hunger, thirst, tickling, nausea, and 
others. They are all distinguished by a high degree of pleasurable or un- 
pleasurable sensation, and do not inform us concerning our environment like 
the sensory perceptions, but above all attract our attention to the altered 
state of our own body. Pain, empirically, can originate only within the radius 
of the centripetal sensory nerves and the nerves of touch, while the sensations 
of other sensory nerves are perhaps disagreeable but never really painful.® 
Sensations of pain and touch, therefore, are different degrees of the same sen- 
sation; a light stimulus produces the sensation of touch or pressure, while a 
stimulus intensified beyond the maximum produces pain. Pain is caused by 
the increase of a stimulus beyond a certain limit, this stimulus radiating over 
neighboring nerve plexuses and being of prolonged duration provided the 
area acted upon possesses sufficient sensibility. Hence the intensity and the 
duration of a stimulus exert a decisive influence upon the character of an 
irritation. If the action of a stimulus is sufficiently prolonged, the sum total 
of the resulting irritation is probably stored in the sensory ganglionic cells, 
leading to a consummation of individual stimulative impulses which produce 
the effect of pain, and at the same time a hyperalgesic condition. 

‘‘T am unwilling, in view of these facts, to look upon pain as a distinet 
sense with afferent tracks peculiar to itself; and when we consider also how 
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sensory impressions made on nerves purely of special sense may rise to the 
height of being painful, it becomes more and more probable that pain is the 
central expression of a certain grade of irritation in any centripetal nerve. 

“There is, indeed, every probability that the sensory nerves are competent 
to carry inward a variety of impressions, which, owing to the peculiar nature 
of the excitations they cause in the nerve, are capable of appreciation only by 
the separate centres devoted to their perception, so that pain, touch, and 
thermal excitations may need, in the peripheral nerves, no different channels 
for their passage. 

“It is as if through a single tube were spoken various languages which 
could be only understood when, at its farther end, they reached the ear of the 
hearer native to each form of speech. There is in physical science a good deal 
in favor of the view I have so briefly urged, and, clinically, something may 
be said for it. 

“We now know that motor-excitations may be made to pass over sensory 
nerves, and vice versa, while in most of the instances of loss of pain without 
loss of tact the lesion has been plainly central. In the rare cases of peripheral 
analgesia without anaesthesia, it is quite possible that such modifications may 
have taken place in the nerves as to have destroyed the power of the nerve 
tissues to transmit particular forms of excitation.”** 

The character of pain may vary considerably. Burning pains may arise 
from an admixture of sense perceptions; pricking pains from localization or 
expansion; throbbing pains from change in the stimulative process. Other 
factors, such as age, sex, race, intelligence, character, education, and general 
health, exert a considerable influence upon the origin and manifestation of 
painful affections. Pain, like all other sensations, is one of the functions of 
the cerebral cortex, in the “sphere of physical sensations” of which the sensory 
filaments are supposed to terminate. If the tract of fibers radiating from the 
cortical region is interrupted in the region between the posterior and anterior 
ends of the thalamus complete anesthesia of the opposite half of the body en- 
sues. The peripheral sensory nerves of the brain and spinal column within 
the spinal cord, including the gray substance, are to be considered as con- 
ductors of painful sensations. The end organs of the sensory nerves are 
turned to certain forms of stimuli, and conduct these farther on to the cerebral 
cortex, probably in such a way that complicated chemical changes are trans- 
mitted from cell to cell. Stimuli of different quality, i.e., mechanical, chemi- 
eal, thermal, and electric stimuli, are capable of producing painful sensations 
in the sensory end organs, or along their conducting tracts. A sensation of 
pain originating in the cerebral cortex is communicated to the parts of the 
body lying outside of the brain in such a manner, however, that the pain is not 
clearly localized but vaguely cireumscribed, as is frequently observed in the 
oral cavity. The irritability of diseased tissue is generally increased, rarely 
diminished. Acute inflammations in which the dilation of the blood vessels 
and edema play an important role tend specially to produce rapid and severe 
irritations of the sensory nerve plexuses involved, i.e., hyperalgesia. On the 
other hand, loeal disturbanees in nutrition, as, for instance, loss of function in 
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dental pulps and chronie edemas, may produce a diminution of sensation, i.e., 
hypalgesia. Besides the varied distribution of the sensory nerve plexuses, the 
function and the situation of an organ bear an important relation to its irrita- 
bility. Muscles, subcutaneous cellular tissue, tendinous tissue, cartilage, and 
abdominal organs, for instance, seem to possess but slight if any sensibility ; 
while the epidermis, the mucosa of the oral and nasal cavities, the urethra, the 
periosteum, and the perichondrium are highly sensitive; bones and marrow 
are less so, and the mucosa of the stomach and the intestinal canal from the 
esophagus downward, the lung and the brain itself, are entirely insensible. 
This, of course, refers only to direct surgical interference with these tissues 
of greater sensitivity.* 

Inman and Saunders,'* Lewis and Kellgren,* Campbell and Parsons,’ and 
Livingston? have demonstrated that projections of deep pain from somites 
below the fifth cervical differ from projected pain of dermatomes and desig- 
nated it as scleratomal (Fig. 2). “This pain may be focalized at the site of 
production but is characteristically diffuse and tends to be projected to re- 
gions innervated by the same segment or segments wherein mesodermal tis- 
sues are irritated. In this connection the fusion of myotomes and their not 
infrequent shuffling during evolution must be taken into account. Further- 
more, zones of allocation of pain seem to be determined by their peripheral 
neural capacities for more accurate localization and by central neuropsychic 
mechanism. Phylogenetic and ontogenetic faults of development, or both, of deep 
somatic and visceral localization, result in generalized or heterotrophic pain 
evaluation rather than discriminate focal or homotopic experience. It would ap- 
pear that the localization of pain from deep somatic and visceral structures de- 
pends upon local developmental and experimental factors and predominantly 
upon corticothalamie and neuropsychie mechanisms of analysis and synthesis.” 
(Campbell and Persons. ) 

Thus it may be stated that referred pain arising from structures of meso- 
dermal origin is closely related neurologically. (In the embryo we have the 
cephalic and caudal flexures and due to these flexures the nerves of the ex- 
tremities have their origin far removed from the region innervated in the 
adult. The head of the embryo also goes through a flexure movement; there- 
fore, it can be presumed that nerves which innervate the head may have their 
origin distant to their innervation. Due, however, to the compactness of the 
head, nerves so distantly removed would be in the muscles, tendons, and liga- 
ments.) In Sluder’s’* neuralgia of the sphenopalatin ganglion burning and 
boring pain is referred to the superior maxilla and may radiate into the neck 
and shoulder. If the cervical sympathetic chain is exposed, and one pinches 
the superior cervical ganglion, or the first two thoracic white rami communi- 
cantes, or the sympathetic trunk as far up as the middle ganglion—or, if one 
stimulates electrically these different parts—one causes a short pain in the 
teeth of the lower jaw, in the mandible, and in the region of the temporoman- 
dibular articulation. Again, if the adventitia of the carotid bifurcation, or of 
the common carotid, is seized with forceps, the same pain is observed. If the 























PATHWAYS OF REFERRED PAIN 505 
‘apsule of the thyroid gland in front is pinched, the same pain appears. This 
is not intended to imply that all these nerves share in the innervation of the 
lower jaw and teeth, and intrude on the fifth cranial nerve area. One expla- 
nation is that stimulation of these nerves sets up certain vasomotor phenomena 
in these areas, and that in this manner facial pain may be brought about, 


although the trigeminal is not directly affected. 








_ Fig. 2.—-The dermatomes of the upper parts of the body. A dermatome is an area of 
skin supplied by the posterior (sensory) root of a spinal nerve. The dermatomes were de- 
termined by plotting (a) the areas of vasodilation that resulted on stimulation of individual 
posterior nerve roots, and (b) the areas of “remaining sensibility’’ after cutting three roots 
above and three roots below a given nerve root. The areas plotted represent the average 
finding for each posterior root based on pain sensation. Areas determined for temperature 
sensation have similar limits, but those for touch are more extensive. Note that there is con- 
siderable overlapping of contiguous dermatomes, that is to say, each segmental nerve overlaps 
the territories of its neighbors. As a result, no anesthesia results unless two or more con- 
secutive posterior roots have lost their functions. (Adapted from Grant: An Atlas of Anatomy; 
courtesy, Williams & Wilkins Company, Baltimore, 1951.) 


It must be remembered that the fascia, periosteum, muscles, ete., carry 
pain fibers. It is therefore not surprising that disease, however distant from 
the oral cavity, may set up pain symptoms in the areas of the mouth, palate, 
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throat, and tonsils. Lesions in the head and neck ean cause distressing pain 
in the oral region without definitive oral involvement. Conversely, oral mani- 
festations may engender generalized pain in the head and neck. 

Of increasing interest to the dentist and otolaryngologist is the so-called 
Costen syndrome.’ In this condition there seems to be a relation between 
the intermaxillary vertical dimension and auditory acuity with differing inter- 
pretations of the effect of condylar displacement upon hearing; bony and 
‘artilaginous changes within the temporomandibular joint—all of which are 
presumed to be ineseapably bound to the dental apparatus in health and dis- 
ease (Figs. 3 and 4). The well-intentioned dental clinician will frequently 
attack these problems by opening the bite. 

His explanation for this mechanically (and apparently) corrective meas- 
ure is based usually on the patient’s expressed relief from trauma and pain, 
due presumably to impingement on the chorda tympani nerve by a displaced 
condyle and closure of the Eustachian tube upon the auriculotemporal nerve. 
From a strictly anatomic and neurologic viewpoint, we cannot accept this im- 
plication. Rather do we suggest that tension on the fascia, ligaments, mus- 
culature, periosteum, ete., may elicit a pain sensation in and to the ear; pain 
or stimulus, therefore, resulting from temporomandibular disorders, when pro- 
longed, might disrupt the usual coordinating neural mechanisms and permit 
irritation and symptoms in adjacent sympathetic chains. 

How often have we encountered pain in the jaw and face and evoked by 
causes or conditions which we were unable to understand, correlate, or to 
place in a significant niche, with the result that we label and speak of such as 
“referred pain” (Figs. 5 and 6). To the clinician it is referred pain, a belief 
not shared by most anatomists and neurologists, the latter viewing with con- 
cern any deviation from accepted and established anatomical and/or neuro- 
logical concept. It is a truism that to understand disease, one must first 
possess proper knowledge of normal anatomy and physiology. Even so, clari- 
fication and explanation of morbid processes is not always forthcoming, despite 
added fortification with the basic sciences. (Yet the disease entity does exist 
and continues to plague us.) 

We hope to clarify some aspects of special significance to an understand- 
ing of problems of referred pain in the head and neck and to indicate the 
pathways of referred pain. We do not intend here to disprove or prove the 
many and various conflicting issues regarding referred pain; indeed, we accept 
as many as we reject. We desire only to submit a probable course of referred 
pain to the head and neck in the hope that our exposition will form a basis for 
further study and development. Hence a series of diagrammatic representa- 
tions of referred pain is presented. We are aware that the proposed path- 
ways are not precisely in accordance with “textbook” anatomy of the nervous 
system, and for this reason we have knowingly omitted naming the exact 
nerves in many eases but sketched the possible course the referred pain path 
might take (Fig. 7). 

It is accepted that pain may travel via the sensory nerves and visceral 
afferent fibers accompanying the autonomic nervous system. Prolonged dis- 
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turbances responsible for this pain might disrupt the usual coordinating neural 
mechanisms and cause pain in tissues or organs distant to, and innervated by, 
the sympathetic chains. If we concede that abnormal situations ensue in the 
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presence of constant (chronic) irritations, we are justified in assuming that 
where sensory nerve fibers meet—whether en route or in ganglia—they may 
stimulate one another. For example, pain caused by disease process in the 
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maxilla ean be referred to the eye, orbit, nose, temple, and cheek via the maxil- 
lary nerve. If the pathology persists and causes extensive irritation to the 
neuromechanism, distress signals might also be referred to the lower teeth via 
the gasserian ganglia and mandibular nerve, and thence to the inner and outer 
ear (Fig. 7). 

igs. 8 and 9 show the course and relationships of the sensory nerves of 
the orbit and their intimate association with the sensory pathways of the oral 
cavity. If the neuromechanism is affected by morbid conditions, pain may be 
referred via the sphenopalatine ganglia, semilunar ganglia, or the sensory 
trigeminal nucleus to the sensory nerves innervating the orbit. Similarly, 
tissue alteration in the orbit may transmit referred pain to the oral region. 
(The orbit is not selected [illustrated] for special reason or consideration: 
vital organization exists between all other structures of head and neck.) The 
intangibles of pain must be sought first at the primary source of an altered 
tissue site, and secondarily at a point distant from the original focus (referred 
pain). An awareness and understanding of the “nature of pain” in its broad- 
est anatomic, neurologic, and physiologic implications will in many instances 
obviate the need for removal of sound functional teeth, antral surgery, “make 
overs” in denture work, auditory surgery, nerve and osseous resections, and, 
yes, even temporomaxillary arthroplasty. The dental clinician who brings 
to his diagnosis and therapy nothing but skilled “mechanics” is doomed to 
failure. 

What then, asks Leriche,* is pain? (Apart from the circumstances of its 
production.) He answers thusly: “A dreadful specialized phenomenon, and 
not a law of Nature. A phenomenon of disease. A disorder whose conse- 
quences we must not allow ourselves to regard with indifference, with which 
we must never compromise, and about which we must try to learn all we can 
in order the more effectively to counteract it.” 

Sketches were done by Bess Bonner, formerly with the University of California Medi- 
cal Illustrations Division. 
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STUDIES ON THE DEFENSE MECHANISMS OF THE MUCOUS 
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The Bacteriolytic Activity of Saliva 
HERE have been very few additional contributions to the understanding 
of the nature of the lytic or bactericidal activity of saliva since the ex- 
cellent review of the subject by Thompson.' The many reports in the litera- 
ture since the original publication of Sanarelli in 1891? have produced little 
information concerning the nature of the bactericidal activity of salivary 
secretions. 

These facts, however, are apparent : 

1. Saliva is bactericidal or bacteriolyfic against a variety of pathogenic, 
nonpathogenic, and saprophytie organisms. 

2. There seems to be more than a single agent in saliva acting against the 
bacteria. 

The similarities between the lytic agent of saliva, active against Micro- 
coccus lysodeikticus, and egg white lysozyme are essentially that both resist 
heating at acid pII and they are both removed from solution by filtration either 
through paper or clay filters (when the pH of the solutions are neutral). They 
are apparently active against the same species of organisms. In addition, they 
both resist denaturation by organic solvents such as acetone and aleohol, and 
in fact are both soluble in 50 per cent aleohol acidified with acetie acid. This 
would indicate the salivary agent is a basie polypeptide, as lysozyme is known 
to be. Adsorption on such materials as filter paper and ceramic filters (bear- 
ing a negative charge) would support this coneept, as would its solubility 
in 50 per cent ethanol. Moreover, Roberts, Maegraith, and Florey® have iso- 
lated a lysozyme from eat saliva having a nitrogen content of 16 per cent and 
a molecular weight of about 17,000. 

Van Kesteren,‘ continuing some of the studies of Bibby, Clough, and 
Hine,® reached much the same conclusions as most previous workers. There 
are at least two factors in saliva contributing to its antibacterial activity. One 
is stable to heating at acid pH and the other is not. In addition, saliva which 
has been centrifuged has somewhat less activity of the lytie agent in the super- 
natant fluid than does whole saliva. The greater activity of unfiltered saliva 
was onee thought to be related to the organisms present, but this has subse- 
quently been eliminated as a possibility.'| Another alternative is that the 
muein, which is sedimented on centrifugation or removed by filtration, carries 
much of the active agent with it. 

Read before the Eighth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 29, 1951. 
*Chief, Enzyme Chemistry, Section, U.C.L.A. Atomic Energy Project. 
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The Nature of Lysozyme 

Thompson' has reviewed the literature concerning lysozyme and its rela- 
tion to the antibacterial properties of various tissues and secretions, from the 
original observations of Laschtschenko in 1909 to about 1939, when much of 
the nature of the enzyme had been elucidated and the evidence for its sight 
of action against organisms pretty well defined. 

Laschtschenko® first observed the lysis of Bacillus subtilis by egg white. 
Fleming’ * and his associates found the lytic agent in nasal mucous and other 
Saliva, tears, the mucous secretions of the 


tissues and secretions of the body. 
In addition, 


respiratory and gastrointestinal tract all have a high lytic activity. 
the spleen, kidneys, liver, lungs, lymph glands, and leukocytes all have high 
concentrations of the agent. All pathological exudates and transudates have 
been found lytic against the susceptible organisms, whereas cerebrospinal fluid, 
urine, and sweat apparently do not contain the agent. 

Many species of organisms are susceptible to the activity of lysozyme, 
being either inhibited in growth, killed, or completely lysed. For the most 
part the organisms affected are eonsidered saprophytic or nonpathogenic. 
Whether these organisms are nonpathogenic by virtue of the fact that they 
are attacked by this enzyme is a moot question. 

However, the significance of the role of lysozyme in the defense mech- 
anisms of the body is involved and uncertain because the identification of mam- 
malian lytic agents with egg white lysozyme is only on the basis of a few 
similarities. Many dissimilarities exist, suggesting the existence of more than 
one type of bactericidal or bacteriolytic mechanism. 

Therefore, for the purposes of the experiments to be described, only the 
properties of egg white lysozyme will be discussed. 

The first major successful attempt at isolating and crystallizing egg white 
lysozyme was achieved by Meyer and associates.® Their preparation was ob- 
tained from acetone precipitated egg white powder from which the lysozyme 
was extractable in active form by aqueous solvents. The active material was 
precipitated by the sulfonic acid dye, flavianie acid. The lysozyme-flavianate, 
some portion of which was erystalline, could be characterized as the salt of a 
basie polypeptide, containing 15 to 16 per cent nitrogen. The free enzyme 
was stable at acid pH in aqueous solution and survived boiling at pH 4.5 for 
one hour. At neutral pH or alkaline pH it was readily inactivated by heating 
to 60° C. for fifteen minutes. It is interesting that the authors describe the 
lysozyme in the original egg white as being freed only with difficulty from 
‘‘the tenaciously adhering mucoid.’’ Since the work of Meyer, lysozyme has 
been erystallized successfully’® by the simple procedure of homogenizing the 
egg white, raising the pH to 9.5, making the solution 5 per cent with sodium 
chloride, seeding and storing at 4° C. Sixty to eighty per cent of the active 
material apparently can be isolated in this manner. The molecular weight 
of the erystalline material (as the chloride salt) grown at pH 4.5 has been 
found to be 13,900 plus or minus 600," ** with an isoelectric point in the re- 


gion of pH 10.5 to 11.0.1 * 
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The activity of the enzyme, when measured against susceptible organisms 
(lysis) seems optimal at a pH near 7.0. However, this is complicated by a com- 
bination of circumstances; the disintegration of the organisms does not readily 
oecur at a pH below 7.0, whereas the greatest stability of the enzyme is with- 
out doubt at a pI of 4.5 to 5.0. The enzyme activity is also dependent on an 
optimal neutral salt concentration and is inhibited by oxidizing agents such 
as hydrogen peroxide and iodine® as well as dodecyl sulfate in as low a eon- 
centration as 0.001 Molar.'® 


The Virulence Enhancing Effect of Mucins 

As a result of the observations of Nungester, Wolf, and Jourdonais,’* 
gastric mucin has been employed to produce experimental infections in lab- 
oratory animals using a number of bacteria to which they were normally re- 
sistant. The outstanding example of this technique is its use in producing 
meningococeal infection in mice.” By means of suspending meningocoecei in 
muein before intraperitoneal inoculation into mice, only one millionth as many 
organisms were required to produce a lethal infection as were required with- 
out the simultaneous administration of the mucin. Further investigation has 
not produced a satisfactory explanation of the phenomena. Olitzki’’ has writ- 
ten an excellent review of the publications attempting to define the nature of 
mucin as a resistance lowering substance. Although many investigators have 
used mucin with a wide variety of organisms, there is no general agreement 
as to the mechanism by which it acts. Olitzki'’ feels that most of the observa- 
tions made with mucin in intraperitoneal injections can be ascribed to the 
hasie phenomenon of the coating effect of mucin en bacteria. Tunnicliff’* re- 
ported that gastric and salivary mucin produce a coating on bacteria which 
prevents their staining vitally and inhibits their being phagocytized. This 
surface coating of bacteria is felt by some to provide a satisfactory explana- 
tion of the effects of mucin on the inhibition of phagocytosis, intraphagocytie 
digestion, and bactericidal action. 

MeLeod’® feels, on the other hand, that the literature presents enough 
evidence to indicate that mucin does not increase the virulence of bacteria but 
promotes infection by interfering with the defense mechanisms of the host. 
Her own experiments indicate that the principal action of mucin in promot- 
ing meningoecoceus infection in the mouse is that it permits survival] and 
growth of the organisms in the peritoneal cavity, presumably because the com- 
bination of mucin and peritoneal fluid was found to be an adequate menstruum 
in whieh the organisms could grow. Therefore, the balance of growth of or- 
ganisms versus phagocytosis is upset in favor of the former. Nevertheless, 
muein did interfere with the bactericidal activity of mouse serum in vitro. 
Inhibition of phagocytosis or intraphagocytie digestion was considered to be 
a negligible factor. 

Anderson and Oag?® made attempts at fractionating gastric mucin in 
order to define better the material responsible for its activity. They found 
that the acid precipitable fraction obtained after alkaline extraction of the 
erude mucin was most active. This according to Levene” is the mucoitin- 
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sulfurie acid protein complex, which the authors call the ‘‘purified mucin.”’ 
In addition they prepared a salivary mucin in much the same manner, which 
was also active as a virulence enhancing material. These authors list the fol- 
lowing materials which were inactive in enhancing the virulence of meningo- 
cocci against mice. 
Gums Gum Acacia 10% 
Gum Acacia Saturated Solution 


Starch Potato 10% 
Soluble 10% 


Adsorbents Chareoal 5% 
Kaolin 5% 
Kieselgohr 5% 
Proteins Edestin 5% 
Egg Albumen 5% 
Gelatin 5% 
Carbohydrates Peetin 1% 
Pectin 5% 
Tnulin 5% 
Dextrin 5% 


Whereas agar in 2, 4, 10 per cent solution or suspension were all active. 

Olitzki and associates®* studied the effect of a wide variety of polysac- 
charides on the pathogenicity of Eberthella typhosa for the mouse, in an attempt 
to correlate chemical structure with pathogenizing activity. They found the 
following to be inactive: galactomannan, 0.2 per cent; soluble starch, 5 per 
cent; pectin, 5 per cent (bactericidal itself at a concentration of 5 per cent). 


They found the following, however, to be very active: agar, levan (crude ma- 
terial), and sulfuric acid treated cellulose. As had been suggested previously, 
the activity kore no relation to the viscosity of the preparations. 

Although there seem to be some discrepancies in the literature as to what 
materials are or are not virulence enhancing, there is a general agreement that 
gastric mucin and agar are the two most active materials. These materials 
are both acidic and in particular contain esterified sulfuric acid radicals. These 
sulfate mono-esters are, of course, acidic because they have an ionizable acid 
radical. 

Other less active or inactive highly polymerized polysaccharides such as 
the mannans, dextrins, pectin, glycogen, starches, inulin, cellulose (unless 
partially esterified with sulfuric acid) are neutral compounds or have their 
carboxyl groups esterified with methyl groups (as in pectin). The uncertain 
activity of gum tragacanth and gum arabie may be related to the fact that 
these are polysaccharides containing hexuroniec acids. These materials, be- 
sides being weaker acids than sulfuric acid mono-esters, exist in the natural 
form as the calcium salt.2* The free acids of these gums, arabic acid or traga- 
eanthie acid, apparently have not been used as virulence enhancing materials. 
Keefer and Spink** have reported the apparent inhibition by gastrie mucin 
of the bacteriolytice action of serum against gonococci. The addition of mucin 
to normal rabbit serum inhibited its lytie activity against gonococci. This 
effect was modified by the addition of immune serum to the rabbit serum- 
gastric mucin mixture. The authors feel this indicates the effect of the mucin 
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to be either on the antibodies or through interference with the sensitization of 
the organisms by the antibody. They also conclude, ‘‘These observations may 
explain in part why organisms localize and thrive in some samples of synovial 
fluid in the face of high bactericidal power in the blood. That is to say, the 
presence of mucin in the synovial fluid aids the organisms in their growth by 
protecting them from the action of antibody.’’ This was also true with serum 
from normal individuals and patients with gonococeal arthritis. Keefer and 
Spink feel that the lysis of gonococci is a complement-antibody reaction. 
Mucin did not interfere with the action of complement or decrease its potency. 
In addition they found that mucin did not abolish completely the bacteriolytic 
titer for gonococci but reduced it considerably. They also found that heating 
synovial fluid, having a bactericidal effect against gonocoeci, at 56° C. for 
thirty minutes destroyed its bactericidal activity. This they described as be- 
ing dependent upon inactivation of complement and not due to destruction of 
antibody. They found the complement titer to be equal in sterile or infected 
synovial fluid of patients with gonococeal arthritis. Engley*®> reports in ab- 
stract form, ‘‘The sera of both human and animal origin were found to con- 
tain a factor in fresh, heat activated samples, which was bactericidal for 
Shigella dysenteria (Shiga). The factor was found to be heat-stabile, labile 
on aging, active only in low dilutions, and apparently unrelated to comple- 
ment. ... Jn vitro tests revealed that gastric mucin would neutralize the bac- 
tericidal activity of norma] serum. This suggested the possible in vivo mech- 
anism of ‘virulence enhancement’ by gastric mucin. ... Other substances such 
as starch, dextrin, kelgin and various gums were tested. . . . Slight activity 
was observed. ...’’ 

It is interesting that Jacox,** studying a bactericidal property of serum 
against Bacillus subtilis which is apparently independent of the antibody-comple- 
ment system, found the bactericidal property to be activated by calcium ions. 
Decaleified serum is inactive but becomes active on the addition of optimal con- 
centrations of caleium ions. As Jacox points out, a similarity exists between 
this phenomenon and that involved in the C-reactive protein mechanism.*’ 
Although Jacox does not mention it, the calcium may form a salt with an 
anionie constituent present in blood which, in the absence of calcium, forms a 
complex with the bactericidal agent. This anionic component might also com- 
plex the C-reactive protein, which complex might be dissociated by calcium 
salts. 

Landy and Batson,** studying the virulence enhancing factor in gastric 
muein, have found that purified blood group polysaccharide, prepared in two 
different ways from the granular mucin Type 1701-W (Wilson Laboratories), 
has essentially the same activity as the original mucin. Moreover, the viru- 
lence enhancing effect was augmented by the addition of the ash of the saline 
insoluble fraction of gastric mucin to the blood group A substance. Adding 
the ash to the gastric mucin did not appreciably enhance its effect. The ash 
showed, on spectrographie analysis, substantial amounts of Fe and Si as well 
as Mn, Cu, and Ca. 
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They conelude that ‘‘blood group A substance is the constituent in hog 
gastric mucin responsible for its virulence-enhancing properties’’ (without, 
however, having tested any of the other fractions for activity). Moreover, 
the 3 per cent solution of blood group A polysaccharide had an activity equal 
to a 5 per cent suspension of the mucin. The yield of blood group polysae- 
charide from the gastric mucin was 16 to 22 per cent. If the yield were 
quantitative, as is unlikely, a 3 per cent solution of blood group A material 
should be more active than a 5 per cent suspension of gastric mucin. It may 
be, however, that the blood group A substance is not all active in gastric 
mucin or there are other constituents equally active. 


Submaxillary Mucoid 


A mucoid was isolated from the submaxillary gland of the pig in a high 
state of purity and polymerization.*® This material probably represents the 
major portion of the soluble salivary mucins. It was found to be acidic in 
nature and probably is identical with blood group A substance. Acid poly- 
saecharides (e.g., hyaluronic acid, mucoitin sulphurie acid, and chondroitin 
sulphurie acid), as well as other highly polymerized acids such as nucleie acid 
combine in salt formation, with proteins, insoluble below their isoelectric 
point. This is of course true with other acids such as sulfosalicylie and tri- 
chloracetic, which are commonly used as protein precipitants. 

It was found that submaxillary mucoid would form insoluble salts or 
precipitates with a wide variety of proteins ineluding albumin, globulin, globin 
protamine, and lysozyme at pH levels below the isoelectric points of these pro- 
teins. In particular, crystalline egg white lysozyme, isoelectric at pH 10.5 
to 11.0, forms an insoluble salt with submaxillary mucoid at pH 7.0—the pH 
of saliva. In the light of these findings, the question arose as to whether the 
activity of crystalline lysozyme is inhibited in the presence of the mucoid. 
And then, broadly, since one of the antibacterial factors of the secretions of 
the mucous membranes and saliva is similar in many respects to egg white 
lysozyme, is the apparent lyti¢e activity of these secretions, particularly saliva, 
influenced by the contained mucins? 


Experimental 


In all the following experiments the test organism used was Micrococcus 
lysodeikticus. The organisms were transferred from the stock blood agar slant to 
Douglas broth. After incubation for twenty-four hours the culture was streaked 
on a blood agar plate and a typical yellow colony isolated for further transfer to 
Douglas broth. Twenty-four hour Douglas broth cultures were plated in 0.1 ml. 
portions on Douglas agar plates, previously stored at 37° C. for twenty-four 
hours to check sterility and partially dehydrate the media.*° At the same time a 
blood agar plate was streaked to check contamination. It was never neces- 
sary to discard a batch because of contamination evidenced on the blood agar 
plate. After twenty-four hours at 37° C. the bacteria were harvested in 0.15 
N NaCl. They were washed by mixing five minutes in a Waring blendor with 
cold saline an _ colleeted by centrifugation. Washing and collection by cen- 
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trifugation were repeated two more times. The organisms were then sus- 


pended insufficient distilled water to give an optical density of about 1.75 or 
a reading of 900 using the Klett colorimeter with a green, No. 54 filter. This 
suspension was thoroughly mixed again in the Waring blendor for five minutes 
and 20 ml. portions were placed in test tubes, rubber stoppered and quick 
frozen in a dry ice-acetone mixture. They were stored at -18° C, yntil 
needed. 

The egg white lysozyme used was the crystalline materia] obtained from 
Armour & Co., Chicago.* <A stock solution containing 1 mg./ml. was prepared 
by dissolving the dry erystals in 50 ml. of water and adding one drop of 
glacial acetic acid to facilitate solution. Some slight insoluble residue was re- 
Filtration was avoided because it was found that at 
This stock solution was 


Suitable dilutions were 


moved by centrifugation. 
least one type of filter paper adsorbed the enzyme. 
stored at 4° C. and made fresh at two-week intervals. 


made with distilled water. 
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The inhibition of egg white lysozyme by submaxillary mucoid. +————+, H:0 
5.5 5 ) 


Fig. 1. 
—— 0, submaxillary mucoid. 1, pH 


control. 1, pH 6.8; 2, pH 5.5; 3, DH 4.5; 4, pH 3.7. 0- 


6.8; 2, DH 5.5; 3, pH 4.5; 4, pH 3.7. 


a. The Effect of Submaxillary Mucoid on the Activity of Egg White 


Lysozyme.—Submaxillary mucoid was dissolved in distilled water to a con- 
The lysozyme was dissolved in 0.02 M acetate buf- 


centration of 0.2 per cent. 
A sus- 


fers (pH 3.5, 4.5, 5.5, and 6.5) to a eoneentration of 0.2 mg./100 ml. 
pension of Micrococcus lysodeikticus was prepared which had a density reading 
of 600 in the Klett colorimeter using a green, No. 54 filter. 

Five milliliters mucoid solution or 5 ml. water (as control) were mixed 
with 5 ml. of the lysozyme buffer mixtures. This was then added to 10 ml. of 
the suspension of organisms and kept in a constant temperature water bath at 


*Prepared according to the method of Alderton and Fevold” and according to the manu- 
facturers’ specifications, was recrystallized three times, contained less than per cent ash 
as sulfate and less than 10 per cent water. The nitrogen content was 16.8 per cent. 
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26° ©. The final mixture then contained: lysozyme, 0.0005 mg./ml., sub- 
maxillary mucoid, 0.5 mg./ml. (or water control), 0.005 M acetate buffer 
(pH 3.7, 4.5, 5.5, and 6.8), and a coneentration of organisms having a density 
reading of about 400 (Klett). 

Two milliliter aliquots were removed at regular intervals and 2 drops 
of 2 N NaOH added to stop enzyme activity and complete dissolution of the 
effected organisms. The density of this suspension was read in the Klett 
colorimeter using a flat-bottomed ‘‘miero’’ tube. 

“ig. | shows the effect of the mucoid on the lysozyme activity at the vary- 
ing pl! levels. At pil 3.7 and 4.5 the lysozyme activity was completely in- 
hibited by the mucoid. At pll 5.5 and 6.8 there was marked inhibition but 
still some activity was observed, The control mixtures to which only water 
had been added show an increasing activity with increasing pH. Although 
the tests were not done at higher pH levels the activity is probably optimal 
at about 6.8 to 7.0.) The percentage of organisms lysed was calculated from a 


standard dilution curve of the test organisms. 
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Fig. 2.—The effect of added salt on the inhibition of egg white lysozyme by submaxillary 
mucoid, 
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ig. 2 shows the effect of adding NaC] (to a concentration of 0.2 N) on 
the inhibition of lysozyme activity by the submaxillary mucoid. The increased 
activity is probably due to the dissociating effect that neutral salt has on the 


mucoid-lysozyme complex. 


b. Studies on Salivary Lysozyme.—tEssentially the same methods were 
used as in the previous experiments except that the incubation and density 
measurements were done in the same tube; NaOH was therefore omitted. 
Also, the incubation temperature was raised to 30° C. Crystalline egg white 
lysozyme was used as the reference standard and made up in distilled water 
to a concentration of 5, 10, 15, and 20 ng/ml. 
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The Effect of Centrifugation on Salivary Lysozyme Activity 


Kight milliliters of unstimulated saliva were collected and mixed thor- 
oughly. our milliliters were spun at 4,500 r.p.m. in an angle centrifuge. 

Into 10 ml. matched Klett tubes were placed 3 ml. of a suspension of 
Vicrococcus lysodeikticus (optical density, 500 Klett units) in 0.1 N NaCl. To 
this was added 1 ml. 0.5 M phosphate buffer pH 7.0. The tubes were brought 
to 30° C. in a constant temperature water bath and at measured time intervals 
the following were added to different tubes: 1 ml. centrifuged saliva, 1 ml. 
whole saliva, 1 ml. egg white lysozyme solutions (5, 10, 15, and 20 pg/ml.), 
and 1 ml. water as a control. The optical densities were measured at the time 
the additions were made, at thirty-minute and sixty-minute intervals. 

ig. 3 shows the Klett readings of the various tubes after sixty minutes. 
The initial density was 410 on the Klett seale. After sixty minutes the density 
varied according to the lysozyme content. Centrifuged saliva had an activity 
equivalent to 9 pg of lysozyme/ml., whereas, the uncentrifuged saliva had an 


activity equivalent to 14 pg lysozyme/ml, 
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Fig. 3.—The effect of egg white lysozyme and saliva on Micrococcus lysodeikticus sus- 
pensions. Centrifuged saliva has an activity equivalent to that of 9 wg lysozyme. Uncentri- 
fuged saliva has an activity equivalent to 14 yg lysozyme. 

The lysozyme activity of the saliva varied considerably both within and 
between individuals. The variation was from a low of 3 to 4 ~g/ml. to a high 
of 15 pg/ml. The whole saliva always had higher activity than centrifuged 
saliva. 

The Effect of Precipitating the Salivary Mucin on the 
Lysozyme Activity of Saliva 

Since some of the lytic activity of saliva is removed on centrifugation, 
and sinee most of the mucin is removed by centrifugation, the possibility exists 
that the lytie agent is in suspension in saliva as a mucin-enzyme complex. If 
this is so, dissociation of the complex with concomitant precipitation of the 
mucin should increase the lytie activity of the saliva. This effect should not 
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be as apparent, if the saliva has been previously centrifuged. The lytic 
agent would then have been sedimented with the mucin, leaving less of the 
active material to be dissociated. 

It has been found that quaternary ammonium compounds ean efficiently 
precipitate mucopolysaccharides and other acidic polysaccharides such as 
nucleie acid. ‘‘Octab,’’* a mixture of 85 per cent octadecyl dimethyl benzyl 
ammonium chloride and 15 per cent oley] dimethyl benzyl ammonium chloride, 
and ‘‘Cetab,’’ about 100 per cent cetyl trimethyl ammonium bromide, were 
used to dissociate the mucin from possible protein complex and precipitate 
it from saliva. 

Fig. 4 shows the quantitative precipitation of submaxillary mucoid, 
hyaluronie acid, and desoxyribonucleie acid by the quaternary ammonium 
compound ‘‘Octab.’’+ The experiment was carried out in the following 
manner : 

To 1 ml. of a 0.2 per cent solution of mucoid, hyaluronic, or desoxyribonucleie acid 
was added 6 ml. of a 0.25 per cent solution of locust bean gum containing 0.08 M NaCl} 
and the tubes mixed by inversion, To this was added 1 ml. of a solution containing vary- 
ing amounts of Octab (0.4 to 20 mg./ml.). The turbidity of the solution was then measured 
in a colorimeter with a blue filter. 
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Fig. 4.—Precipitation (as optical density) of 2 mg. each of 1, hyaluronic acid; 2, thymus 
desoxyribonucleic acid; 8, submaxillary mucoid by the quaternary ammonium salts “Octab 
at various concentrations. 


It is apparent that there is a linear relationship between the precipitate 
(optical density) and the amount of ‘‘Octab’’ added. Also, a tenfold excess 
does not interfere with the precipitation. 

Fig. 5 shows the precipitation of submaxillary mucoid (as optical density). 
In this experiment the concentration of Octab was constant (at 10 mg.) and 


*Obtained from Rhodes Chemical Corporation, Plainfield, N. J. 

+These experiments were done in collaboration with Dr. Ralph F. Jacox of the Department 
of Medicine, University of Rochester, School of Medicine and Dentistry. 

tThis was used to stabilize the precipitate as a turbid suspension. Without the gum, 
flocculation would occur. The material was prepared _by soaking the necessary amount of 
dry locust bean gum powder in cold distilled water, bringing to a boil, heating with stirring 
for 15 minutes at boiling and filtering first through coarse and then through fine filter paper. 
Solid NaCl was then added to a concentration of 0.08 M. 
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the mucoid varied from 0.4 to 2 mg. To 1 ml. of mucoid solution (containing 
from 0.4 to 2 mg.) 6 ml. of the 0.25 per cent locust bean gum solution were 
added and mixed. One milliliter of 1 per cent Octab (10 mg.) was added 
and the turbidity measured. ; 

Since it was intended that the quaternary ammonium compound ‘‘Octab’’ 
be used to precipitate the salivary mucin, it was necessary to measure the 
effect of the reagent on the test organisms. It was found that in too high a 
concentration the organisms were flocculated by the ‘‘Octab,’’ but, if the right 
concentrations were selected there was no interference in the measurement of 
lytic activity. It was next necessary to determine the effect of the reagent 
on the activity of egg white lysozyme itself. 
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Fig. 5.—Precipitation (as optical density) of submaxillary mucoid by “Octab.” From 0.4 to 
2.0 mg. of the mucoid were precipitated by 10 mg. of the quaternary ammonium salts. 


The following experiment was done to test the effect of Cetab on the 
activity of egg white lysozyme: 

To 3 ml. of a suspension of Micrococcus lysodeikticus (optical density 500 Klett units) 
1 ml. of 0.5 M phosphate buffer, pH 7.0 was added. Six Klett tubes containing this 
mixture were placed in the water bath at 30° C. The following additions were then made and 
the optical density noted before and after a sixty-minute incubation period. (The lysozyme 


equivalence was taken from a standard curve.) (Table I.) 


TABLE I, THE EFFECT OF CETAB ON THE ACTIVITY OF EGG WHITE LysozYME 
Optical Density (Klett Units) 


AFTER APPARENT 








LYSOZYME 0.2% CETAB WATER INCUBATION LYSOZYME 
(6 “G/ML. ) ML. ML. INITIAL (60 MIN.) EQUIVALENCE 
l. 0.5 ml. 0.5 410 398 3 ug 

2. 0.5 ml. 0.5 415 400 4 ug 

3. 0.5 ml. 0.1 0.4 420 395 5 ug 

4. 0.5 ml. 0.2 0.3 425 386 6 ug 

5. 0.5 ml. 0.3 0.2 445 403 7 wg 

6. 0.5 ml, 0.4 0.1 445 415 5 ug 
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It can be seen that the addition of Cetab raised the initial optical density. 
The slopes of the curves, however, indicate that the apparent activity of the 
lysozyme is no more than doubled in the presence of the Cetab. 










The Effect of Adding ‘‘Cetab’’ to Whole Saliva 


Eight milliliters of unstimulated saliva were collected by expectorating 
as the saliva accumulated in the mouth. This was thoroughly mixed with 
a mechanical stirrer. One milliliter aliquots were withdrawn and the follow- 








ing additions made: 





ADDITIONS 


















SALIVA 0.2% CETAB WATER REACTIONS 
1. 1 ml. - 1 ml. - 
2. 1 mi. - 1 ml. - 
3. 1 mi. 0.2 ml. 0.8 ml. Increased turbidity 
4. 1 ml. 0.4 ml. 0.6 mil. Increased turbidity 
5. 1 ml. 0.6 ml. 0.4 ml. Clot 
6. 1 0.8 ml, 0.2 ml. Clot 





The 2 ml. samples were then centrifuged at 4,500 r.p.m. for five minutes 
and the sediment discarded. One milliliter of the supernatant fluid was then 
tested for lysozyme activity (3 ml. organisms suspension plus 1 ml. phosphate 
buffer plus 1 ml. saliva mixture at 30° C. for sixty minutes). The following 






results were obtained: 









TUBE NO. EQUIVALENT LYSOZYME ACTIVITY 
1 6 pg/ml. 
2 6 ug/ml. 
3 18 pg/ml. 
4 24 ywg/ml. 
5 23 pg/ml. 
6 28 ug/ml. 





The addition of Cetab to saliva precipitated the mucin and increased 
the activity of the supernatant fluid from a value equivalent to 6 »g/ml. of 
lysozyme in the control, to 28 ng/ml. in the 1 ml. sample to which 1.6 mg. of 
‘*Cetab’’ had been added. Similar results were obtained on all saliva samples 
tested. One sample was activated more than tenfold by the addition of 2 mg. 


Cetab/ml. 













The Effect of Adding Cetab Before and After Centrifugation 


Since the above experiments indicated that the lytie activity of whole 
saliva could be increased on the addition of 1.6 to 2 mg. of Cetab/ml., it was 
of interest to know if the activation would be manifested on the addition of 
the reagent to the saliva after it had been centrifuged, when presumably much 
of the lytic agent would have largely been removed with the sedimented 








mucin. 

Eight milliliters of unstimulated saliva were collected and thoroughly 
mixed, and divided into 2 ml. portions. To one was added 2 ml. of 0.2 per 
eent Cetab and centrifuged. Another was centrifuged first to sediment the 
mucin and then Cetab added to the supernatant saliva after it was decanted. 

























palpate 
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To a third centrifuged sample 2 ml. of water were added after decantation. 
These were then tested for lytie activity against the test organisms with the 
following results: 


SAMPLE ADDITION EQUIVALENT LYSOZYME ACTIVITY 
1. Whole saliva Water 4 pg/ml. 
2. Whole saliva Cetab 22 ug/ml. 
3. Centrifuged saliva Cetab 7 pg/ml. 


The addition of 1.6 mg. of ‘‘Cetab’’ to 1 ml. of whole saliva increased the 
lytie activity more than fivefold. The addition of Cetab to centrifuged saliva 
increased the activity only twofold which is similar to the activating effect 
Cetab had on egg white lysozyme. (See Table 1.) 


Summary 


It ean be seen from the experiments described that submaxillary mucoid 
ean inhibit the activity of egg white lysozyme against the test organisms, 
Micrococcus lysodeikticus. This inhibition is probably a nonspecific one, being 
the result of the formation of a mucoid-lvsozyme salt which is removed from 
solution by precipitation. The inhibition can be reversed to a considerable 
degree by the addition of sodium chloride. This reversal effect is probably due 
to the dissociation of the mucoid-lysozyme complex by the neutral salt. The in- 
hibition of lysozyme activity by submaxillary mucoid is greatest at low pH (3.5 
and 4.5); at the higher pH levels of 5.5 and 6.8, there was some slight activity, 
particularly after long incubation periods. This may possibly be a result of the 
dissociating effect that higher pH levels would have on the mucoid-lysozyme 
complex. 

It was also shown that the lytie activity of whole saliva is greater than that 
of centrifuged saliva against WVicrococcus lysodeikticus. This is probably a result 
of the lytie agent being sedimented with the insoluble mucins of the saliva. 
Quaternary ammonium salts such as ‘‘Octab’’ and ‘‘Cetab’’ are excellent 
reagents for the precipitation of submaxillary mucoid as well as other acid 
mucopolysaecharides. When these reagents were used to precipitate the mucins 
from saliva, the lytie activity of the supernatant saliva was increased from five- 
to tenfold. The addition of ‘‘Cetab’’ to centrifuged saliva, from which the 
mucin and mueh of the lytie activity is sedimented, did not increase the lytic 
activity of the supernatant fluid. This would tend to support the concept that 
the lytic agent in saliva is in complex with another constituent of the saliva, 
probably a mucoid or mucopolysaccharide. 
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MICROSCOPIC STUDIES OF DENTAL TISSUES. I. ELECTRON 
MICROSCOPY OF TOOTH STRUCTURE 





Davin B. Scort, D.D.S., M.S.,* Beruespa, Mp. 


HE electron microscope is one of the most important new instruments being 

used in present-day histological research. Its great potentiality lies not 
only in its ability to reveal for the first time submicroscopic elements which may 
be present in tissues, but also in its power to resolve more clearly the structures 
previously distinguished under the optical microscope. 

The opportunity to examine familiar objects in greater detail and at higher 
magnification is of especial value in the study of dental tissues. This extension 
in vision afforded by the electron microscope makes possible a fresh attack on 
many of the unresolved problems that have arisen from earlier optical micros- 
copy. Marked progress has already been made along such lines, especially in 
the examination of the organic constituents of enamel and dentine. 

A major goal in the exploration of the submicroscopie structure of the cal- 
cified dental tissues has long been set. This is visualization of their inorganic 
crystals, which are too small to be seen under the optical microscope. Some in- 
formation has previously been gained from indirect measurements, but deter- 
mination of the exact size, morphological outlines, and orientation of these 
crystals has awaited the development of more powerful visual tools. Enough 
evidence has now accumulated to indicate that such studies of crystal structure 
under the electron microscope will be very difficult. The crystals are obviously 
well within the resolution limit of the instrument, but success in their observation 
is as yet attendant on the finding of ways to prepare more revealing specimens. 

Profitable use of the electron microscope depends primarily on whether or 
not thin enough specimens can be obtained for examination. The limited pene- 
trating power of electrons requires that preparations have a maximum thickness 
of the order of 0.2 micron. Even the thinnest of sections, cut in standard fashion 
for optical microscopy, are far too thick for electron microscopy. Without ex- 
ception it has been necessary to devise new methods for specimen preparation, 
and it is interesting to note that in less than a decade techniques have been de- 
veloped which permit instructive studies to be made of almost all biological 
materials. 

At the present time two different kinds of preparations for electron micros- 
copy can be made from dental tissues—replicas and thin sections. The replica 
technique was early introduced into electron microscopy for the study of dense 
materials which could not be obtained in sufficiently thin form for direet ob- 
servation. In this method the surface structure of a solid is reproduced in an 
ultra-thin film which, instead of the object itself, is examined under the electron 
microscope. For the study of tooth structure there are two types of surfaces 
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from which replicas ean be made. One is the surface of a ground section, which 
ean be etched in such a way as to indicate the internal structure of the calcified 
tissues. The other is the outer enamel surface, ordinarily referred to as the 
tooth surface. The internal structure of the enamel, however, is not reflected 
on tooth surfaces, and their study is a special field of investigation. 

Practicable methods for eutting thin tissue sections for direct electron 
microscopic examination have been in existence for only a short time. The de- 
velopment of these procedures has been of great significance, for it is now pos- 
sible to carry on histological investigations, using preparations which may be 
studied in a manner comparable to those long employed in optical microscopy. 
Fully calcified teeth cannot be sectioned, but the techniques have a wide useful- 
ness in studies of demineralized teeth. Sections can also be made from develop- 
ing, incompletely calcified teeth which are soft enough to cut without preliminary 
demineralization. 

The two major headings under which electron microscopic investigations 
of the dental tissues may be classified are: those which deal with the internal 
structure of the teeth, and those which deal with tooth surface structure. The 
former studies can be made with both replicas and thin sections; the latter must 
be performed with replicas alone. 

The electron microscope has had its most immediate use in the investigation 
of internal tooth structure, primarily because the information amassed during 
vears of optical study has served to provide the background necessary for in- 
terpretation of the findings. Such a ready application for the electron micro- 
scope has not been found in the study of tooth surface structure. This is because 
until recently little has been known about the microstructure and properties of 
the outer enamel surface. Early in the electron microscopic investigations it 
was found that there are large amounts of detail on tooth surfaces visible at low 
magnification, and that the structure varies considerably in different areas of 
a surface. In order to identify and interpret the structures noted at high 
magnification, it has been necessary to study thoroughly the character of tooth 
surfaces at the lower magnifications afforded by the optical microscope. Such 
examinations, also made with replicas, have provided much new and useful 
information. They have been so profitable, in fact, that the optical microscopy 
of tooth surfaces should long continue as a field of investigation in its own 
right. 

For the past six years studies on both internal tooth structure and tooth 
surface structure have been in progress in this laboratory. The remainder of 
the present paper will be devoted to a description of some of the electron micro- 
scopic findings which have come out of the former work. Other applications 
of the electron microscope which have been made in the course of the investiga- 
tions will also be discussed. The results of the optical studies of tooth surfaces 
will be presented in the second paper. 


The Structure of Mature Enamel and Dentine 


The organic constituents of mature enamel and dentine have been observed 
in replicas of the etched surfaces of ground sections," ** and in thin sections 





4 
. 
' 





Fig. 1.—Replica of the surface of a lightly etched ground section of mature human 
enamel, showing fibrillar network within and between prisms. (X7,000.) 

Fig. 2.—Thin section of demineralized mature human enamel, showing prism sheaths and 
fibrillar network within and between prisms. (X7,000.) 

Fig. 3.—Replica of the surface of a lightly etched ground section of mature human den- 
tine, showing tubules in cross section. ( 7,000.) 

Fig. 4.—Thin section of demineralized mature human dentine, showing tubules in cross 
section. (X7,000.) 
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made from demineralized material.2 As an unavoidable consequence of the 
preparation method used, small amounts of the organic tooth substance have 
often remained trapped on the replicas. The examination of this adherent ma- 
terial on the films has also proved very informative. 

In both types of preparation it has been evident that the organic enamel 
framework has two principal constituents, the prism sheaths, and a submicro- 
seopie fibrillar network extending throughout both the prismatic and interpris- 
matie regions. The prism sheaths are visible as narrow peripheral structures 
delimiting the individual prisms (Figs. 1 and 2). They are usually very dense 
and show little or no fine detail. There have been indications in a few sections, 
however, that they may actually be made up of closely packed fibrils. 

The submicroscopie fibrillar network has been noted in almost all of the 
replicas, and in all of the sections (Figs. 1 and 2). As seen in longitudinal 
sections, the fibrils in the interprismatie substance appear to lie parallel, and 
to run more or less crosswise between prisms. It has not yet been determined 
whether or not the fibrils within the prisms have a special orientation. - This 
network has also been observed in replicas by Syrrist* and by Frank.® 

The organic elements of the dentine about which the most has been learned 
are the dentinal fibers (Tomes’ fibers) and the fibrils of the matrix. Attempts 
have also been made to determine if the sheath of Neumann, long the subject 
of controversy in optical microscopy, is a real entity. In both replicas and thin 
sections the dentinal tubules have appeared to have a thin, wall-like lining 
(Figs. 3 and 4), but it has not yet been established whether this structure is a 
separate, sheathlike tissue, or part of the matrix which has a slightly different 
texture. 

In the replica studies the dentinal fibers have best been examined when 
actually present in short lengths on the films. They have appeared, in such 
instances, as thin-walled tubes, and there has been a suggestion that additional 
fibers may be present within each dentinal fiber. The tubular character of the 
dentinal fibers has also been noted by Gerould® and Syrrist,‘ and the internal 
presence of other fibers has been reported by Helwig and Menke.’ All of these 
investigations were made with replicas. 

The observation that dentinal fibers are thin-walled and tubular has been 
substantiated in the present examinations of thin sections (Fig. 4), but there 
has been no evidence of internal fibers. Work is now under way to elucidate this 
difference in results. 

The fibrils of the dentinal matrix have been very difficult to discern, either 
in replicas or in thin sections. Thus far they have been seen most clearly when 
present on the replicas as part of the organic residue. Two types of fibrils have 
been observed in such preparations. One shows the typical cross striations of 
collagen; the other type, still unidentified, is much finer and unstriated. Col- 
lagen fibrils in the dentinal matrix have also been noted in replicas by Helwig 
and Menke.’ 

Replicas have provided the only means by which the inorganie component 
of mature enamel and dentine might be studied. Attempts to etch ground see- 
tions so as to reveal crystal outlines have not yet been successful. 








Fig. 5.—Thin section of demineralized developing mouse enamel, showing young, homoge- 

neous matrix (A), and more mature matrix with closely packed fibrils (B). (X7,000.) 
-Thin section of demineralized mature mouse enamel, showing widely spaced 
(x 7,000.) 

Fig. 7.—Thin section of demineralized developing mouse dentine, showing predentine (A), 
and dentine in which calcification had begun (B). (X7,000.) 

Fig. 8.—Thin section of predentine, showing collagen fibrils, from a demineralized mouse 
molar. (X16,000.) 
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The Structure of Developing Enamel and Dentine 

The structure of enamel and dentine in various stages of development has 
heen studied by means of thin sections.*. Enamel and dentine have been studied 
simultaneously in sections of molars and incisors dissected from the jaws of 
mice of various ages. These teeth have proved very useful, because they are so 
small that entire sections of the erowns can be placed in the electron microscope 
and examined over their whole areas. Sections have also been made from pieces 
of developing enamel, dissected from monkey canines and molars, and from 
wide strips of predentine, teased from the molars of cows. All of the tissues 
have been sectioned in demineralized form. In addition, those in which calcifiea- 
tion had not progressed to the point where they were too hard to cut were sec- 
tioned in undemineralized form. 

The study of developing enamel has yielded much interesting information 
regarding the origin of the fibrillar network which is seen in the matrix of ma- 
ture enamel, Freshly formed matrix is homogeneous in character, and does 
not show evidence of the presence of preformed fibrils. During calcification the 
matrix appears to become fibrillar, the individual fibrils being at first closely 
packed together, and finally widely spaced (Figs. 5 and 6). 

Minute erystal-like objects have been noted in the sections of undemineral- 
ized developing monkey enamel. It has been determined by electron diffraction 
that crystalline apatite is present in such sections, but it is not yet known if the 
particles seen are single crystals or fragments of larger crystals. Further 
studies of such preparations will be of interest, because they have been the only 
specimens so far made that have given any indications of the erystal structure 
of enamel. 


The investigation of developing dentine has not progressed far enough to 


permit conclusions to be drawn regarding the early stages of formation. The 
matrix structure, however, has been compared in predentine and partly calei- 
fied dentine. The matrix of predentine is made up of a fairly loose network of 
readily. recognizable collagen fibrils (Figs. 7 and 8). The matrix of partly calci- 
fied dentine is much more compact, and fibrils, though occasionally visible, are 
hard to distinguish (Fig. 7). The transition from loose to compact structure 


is very abrupt. 
The Structure of Pulp, Periodontal Membrane, and Alveolar Bone 

Preliminary observations have been made of these three tissues in an at- 
tempt to ascertain if they can be sectioned successfully, and also to determine 
what types of specimens are most suited to the present sectioning techniques. 

Sections can be cut from the dental pulp without difficulty. Apparently 
undamaged pulp has been observed in sections of mouse teeth, and in sections 
of doubly embedded? monkey teeth. A typical section of the pulp of a develop- 
ing monkey incisor is shown in Fig. 9, in which a blood vessel, several cells, and 
a groundwork of submicroscopie fibrils can be seen. Attempts to section pulps 
dissected from mature human teeth have also met with some success. 








a 


Thin section of pulp from a demineralized developing monkey incisor, showing 
fibrillar ground substance. (xX 2,000.) 
together with a developing 


Fig. 
blood vessel, several cells, and a 

Fig. 10.—Thin section of demineralized alveolar bone, cut 
mouse molar crown. (X7,000.) 

Fig. 11.—Replica of the surface of an enamel slab, showing deposit formed after two-week 
immersion in 2 per cent NaF. (x9,000.) 

Fig. 12.—Bacteria on a tooth surface 
man enamel, cut near the bottom of an occlusal 


(A), as seen in a thin section of demineralized hu- 


pit. (xX 7,000.) 





534 DAVID B. SCOTT 


Satisfactory sections can be made from periodontal membranes stripped 


either from extracted teeth or from the walls of alveolar sockets. The connective 
tissue fibers, which constitute the principal component of the membrane, can 
be readily observed. Their course, however, can be studied better in sections 
cut from specimens that include some of the approximating cementum and bone. 
A few usable sections of this type have been cut, but the methods for pre- 
liminary handling of the material have not yet been fully worked out. 

Demineralized mature and developing alveolar bone, and relatively soft, 
undemineralized, developing bone can be sectioned with ease. Human material 
can be prepared for sectioning in the form of small blocks cut from the jaws. 
Small amounts of bone can be dissected from mouse jaws together with develop- 
ing teeth, and thus can be sectioned in situ, It has appeared in the trials so 
far made that the collagen fibrils will be as difficult to demonstrate in the bone 
matrix as in the dentinal matrix. Fig. 10 shows a typical section of demineral- 
ized alveolar bone, in which a few matrix fibrils can be distinguished. 


Other Applications of the Electron Microscope 


Studies of the Action of Sodium Fluoride on Enamel.—In one of the first 
exploratory studies with the electron microscope, it was demonstrated by 
Gerould® that calcium fluoride is formed on the surfaces of enamel slabs im- 
mersed for long periods in sodium fluoride solutions. These results have been 
confirmed several times.” '”'! <All of the investigations have been made by 
means of replicas. 

The formation of such calcium fluoride layers has been studied at some 
length in this laboratory.’ Enamel slabs have been immersed in 2 to 4 per cent 
aqueous sodium fluoride solutions for periods between five minutes and thirty 
days. Little change in surface structure has been noted when treatment has 
been for less than a week. Progressively greater amounts of a seemingly erystal- 
line deposit (Fig. 11), identified by electron diffraction as calcium fluoride, have 
been seen after exposures ranging from seven to thirty days in duration. 
Further studies, in which diffraction patterns were made from the surfaces of 
treated enamel slabs, have demonstrated that, even though it cannot be seen 
under the electron microscope, calcium fluoride is present after exposures for 
as short a time as three minutes. 

Experiments are now under way to determine the permanence and sig- 
nificance of this calcium fluoride which forms when enamel is treated with 
sodium fiuoride. Such work may eventually lead to a better understanding of 
the mechanism by which sodium fluoride acts when applied topically to tooth 
surfaces as a caries contro] measure. 

Studies of Enamel Cuticle, Epithelial Attachment, and Bacterial 
Plaques.—For this work a method of isolating entire cuticular membranes 
from the surfaces of unerupted and recently erupted teeth was developed. On 
the outer surfaces of these membranes sizable areas can be found to which 
several layers of epithelial cells are adherent. These cells are part of the epi- 
thelial attachment, which often does not separate from the tooth surface, but 
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instead tears within itself. In addition, bacterial plaques are invariably found 
on the membranes isolated from erupted teeth. Fragments of enamel matrix 
are also present on the inner surface of the primary cuticle. It has thus been 
possible, in eross sections made through such isolates, to study not only the 
cuticular membranes, but also their relation to the underlying enamel and the 
overlying epithelial cells or plaques. The results of these investigations, too in- 
volved to be reviewed in brief, are to be published in the near future.’* 

Sections which demonstrate microorganisms on the enamel surface and in 
the subsurface enamel have also been made from demineralized ground sections. 
The most instructive sections to date have been those cut through the enamel 
near the bottom of occlusal pits. The typical arrangement of the bacteria on 
the enamel surface, in such a pit, is shown in Fig. 12. 


Summary 
The applications of the electron microscope in the study of dental tissues 
have been described. Some of the results of the investigations of the structure 
of mature and developing enamel and dentine, and various other tissues, have 
been presented. 
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INTRACUTANEOUS TESTS USING FILTRATES PREPARED FROM 
PATHOLOGIC PULPS OF HUMAN TEETH, WITH SPECIAL 
REFERENCE TO RHEUMATOID ARTHRITIS 


Vicror H. Direrz, D.D.S., Pu.D.. St. Louts, Mo. 


(Continued from the April issuc, page 430.) 


An Evaluation of Other Clinical and Labcratory Findings.—No corre- 
lation of any unusual significance appeared between the radiographic interpre- 
tation and the clinica] condition of the pulp other than that a normal periapical 
region usually accompanied a pulp of good structural integrity even though it 
was diseased. Of course, the more extensive and chronie periapical involvements 
are indicative of completely degenerated pulp tissue. 

A pulp may yield a reactive filtrate if it should be only incipiently dis- 
eased or frankly purulent. It was also apparent that bacteria may or may not 
be found viable in any stage of pulp degeneration. 

The presence of even a very putrescent odor was wholly unrelated to the 
reaction of the filtrate. Some pulps evolved an odor indistinguishable from 
skatole. Patients homologously tested with such a filtrate, and a skatole solu- 
tion, more frequently gave negative than positive skin reactions. 

The pH value, other than establishing a physical means of corroborating 
pulp disease, was not significantly diagnostic if the pulp specimen, although 
diseased, should have been between pH 7.30 and 7.45. The pH values were 
seemingly unrelated to any of the other data. 

Immunologic Investigations—Early in the course of this investigation, 
it was believed most desirable to inquire into the possibility of some underlying 
immunologic mechanism to account for the reason why some individuals reacted 
markedly to certain filtrates whereas others were completely negative. Because 
of the greater reactivity observed homologously, or upon others with pathologic 
pulps, it was believed entirely plausible that some substance may have escaped 
from the pathologie pulp possibly to have sensitized the individual. The ability 
to demonstrate such a phenomenon would indeed lend considerable credence to 
an unusually attractive hypothesis. An excellent immunologic procedure for 
demonstrating the possible existence of specific reaginic antibodies is the passive 
transfer test or the so-called Prausnitz-Kiistner reaction.’ Reagin has been 
defined'*® as: ‘‘One of a group of special antibodies in serum which react with 
the allergens or atopens responsible for the specific manifestations of hyper- 
sensitivity in man, as hay fever, asthma.”’ 

Blood serum was obtained from three rheumatoid arthritic patients and 
from two normal patients, each of whom reacted, substantially, to one of a num- 
ber of filtrates prepared from pathologie pulps with which they had been tested. 
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A nonreactor was found for each of the several filtrates employed. These non- 
reactors were injected, intracutaneously, with the Seitz-filtered specific serum 
required to effect sensitivity. Subsequent injection, three or four days later, 
of the specific filtrate in the identical site, in each instance, failed to give a 
single positive test. The test was performed in duplicate on three of the oe- 
casions which also terminated uneventfully. Microprecipitation tests, each with 
its specifie filtrate, were performed with all five of these sera and, these too, 
proved to be negative. 

Despite the disappointing results obtained in this phase of the investigation 
it is still believed that certain filtrates may be capable of demonstrating the 
Prausnitz-Kiistner phenomenon. However, for the present we must assume that 
the majority of filtrates from pathologie pulps that give a positive skin test are 
of a nonspecific nature. Such a hypothesis may seem difficult to reconcile with 
the variety of skin test responses observed with the majority of reactive filtrates. 
It may be quite possible that these filtrates are simply not amenable to such tests 
as passive-transfer and precipitation. 

In the eight attempts to demonstrate positive passive transfer tests five 
different filtrates prepared from pathologie pulps were used. Three of the pulps 
used in the preparation of these filtrates were in a stage of advanced decomposi- 
tion and were characterized by a strong putrescent odor. It is only natural, at 
this point, to inquire into the role of certain products of putrefaction which 
may be responsible for the original positive skin reactions. 


Intracutaneous Tests Using Ptomaines and Other Chemical Agents.—The 
dental pulp is essentially composed of protein substances. When this protein 
is hydrolyzed to amino acids by the enzymatic activity of bacteria, and possibly 
other agents, it is readily further degraded by a series of reactions involving 
deamination and decarboxylation. Such a degradation on the part of the pulp 
results in a putrefactive condition which, while chemically demonstrable by the 
indole test, is easily recognized clinically by the loss of structural integrity on 
the part of the pulp accompanied by a slight to profound malodorous condition. 
A variety of ptomaines and other putrefactive products are chiefly responsible 
for this odor. Hence, it was believed to be of considerable importance to test 
all known and available products known to result from putrefaction in order 
to determine what role, if any, they play in the causation of the positive skin 
reactions observed. All chemicals used in this undertaking were of either 
reagent quality or of the highest purity obtainable. There are three major 
ptomaines which result from the putrefaction of animal protein and a rather 
complete account of the procedure will be given as performed with these products. 
The results using other ptomaines and putrefactive products will be, for the sake 
of brevity, concisely stated, essentially, as the same procedure was used with 
each chemical. The three major ptomaines are putrescine, indolacetie acid, and 
indole. Incident to putrefaction, putrescine is derived from the amino acid 
arginine which is known to constitute about 5 per cent of serum albumin, 
globulin, and hemoglobin. The other two chief toxie bacterial decomposition 
produets, indolacetie acid and indole, result from tryptophane degradation. 
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The putrescine (1,4 diaminobutane dihydrochloride) is quite readily soluble 
in physiologic saline solution and a 1 per cent solution was prepared. As indole 
and indol-3-acetic acid are quite insoluble in physiologic saline solution, a 
supersaturated solution of each was prepared, shaken thoroughly, and allowed 
to stand at room temperature for eighteen hours. The three solutions were then 
Seitz-filtered into sterile test tubes. ‘‘Doubling dilutions’’ were then carried out 
aseptically through to ten tubes for each solution. Starting with the highest 
dilution, I injected myself, intracutaneously, with 0.025 ml. of each. The 
highest dilutions gave no reaction over a twenty-four hour observation. Suc- 
cessively stronger solutions of each were used until a standard skin test dose 
(STD) could arbitrarily be established for each solution. The STD for each 
solution was established as that concentration which, when injected in a 0.025 
ml, quantity intracutaneously, would give an average 25 mm. reaction within 
ten minutes. Only 22 intracutaneous tests were required to establish this STD 
for these solutions with certainty; at least, on the basis of my responsive 
capacity. For the three ptomaines, these concentrations were: 


1. A 50 per cent saturated solution of indole. 
2. A 25 per cent saturated solution of indol-3-acetie acid. 
3. A 0.125 per cent solution of 1,4 diaminobutane dihydrochloride (putrescine). 


The intracutaneous tests as performed with these solutions gave skin 
reactions as shown in Table V. 


TABLE V. RHEUMATOID ARTHRITIC PATIENT (J Mc) 





se i et Bee ~ 1,4 DIAMINOBU- 

















INDOL-3-ACETIC TANE DIHYDRO- 
INDOLE ACID CHLORIDE 
SALINE CONTROL (pH 6.6) (pH 4.2) (pH 5.8) 
10 min. Neg. 15x 25 mm. 20x30 mm. 20x25 mm. 
30 min. Neg. 10x12 mm. 14x22 mm. 10x12 mm. 
6 hr. Neg. 5x7 mm. 5x5 mm. Neg. 
12 hr. Neg. Neg. Neg. Neg. 
24 hr. Neg. Neg. Neg. Neg. 
Normal control (VD): 
10 min. Neg. 25x 25 mm. 23x27 mm. 24x26 mm. 
30 min. Neg. 22x23 mm. 22x 24 mm. 20x23 mm. 
6 hr. Neg. Neg. 5x6 mm, Neg. 
12 hr. Neg. Neg. Neg. Neg. 
24 hr. Neg. Neg. Neg. Neg. 








All of these solutions burned quite considerably upon injection and some 
degree of erythema was sustained for variable periods over an hour. The reac- 
tions in these instances were quite definitely not antigenic in nature but were 
undoubtedly the result of direct chemical irritation. The wheals in all instances, 
unlike those occurring with any pulp filtrates, were essentially edematous and 
were slightly painful when applying pressure to those sites a half hour after 
injection. Further experiments with these solutions were advisedly abandoned. 

Similarly prepared were solutions of skatole, histamine, cadaverine, choline, 
methyl mercaptan, ethyl mercaptan, trimethylamine, phenol, ammonia, carbon 
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disulfide, and hydrogen sulfide. These agents were also dissolved in physiologic 
saline solution and sterilized by Seitz-filtration. Standardized skin-test doses 
were then prepared by serial dilution and testing proceeded from high to low 
dilutions for each solution. Skin tests were performed on seven persons for 
each solution (with noted exceptions*) ; these injeetees were: two rheumatoid 
arthritic patients, three dental patients with pathologic pulps, and two normal 
controls. There were no consistent differences found between any of the groups, 
and none of the reactions resembled those of the pulp filtrates for the following 
reasons : 
Skatole—at a 0.06 per cent dilution (STD), produces a very light skin reaction and 
the characteristic odor is strong. 
Methyl mereaptan—odor obviously offensive above a dilution of 0.06 per cent and 
at this the reaction is too weak. 
Ethyl mercaptan—concentration needed (0.12 per cent) too high for total amount 
of active substances that could be expected to be present in a filtrate 
prepared from a pathologic pulp. 
Trimethylamine—at a 0.03 per cent dilution the erythema is too light and 
histamine-like. 
Carbon disulfide—profound acetone odor at the dilution (0.1 per cent) giving only 
a minimal reaction. 
*Ammonia—burns exceedingly at a 0.03 per cent dilution with only minimal 
erythema. 
Hydrogen sulfide—a 0.12 per cent solution (STD) exceeds the volume of total 
reactive substance in a pulp filtrate. 
Histamine (acid phosphate)—at only 4 parts per million, the wheal is too light 
and shows pseudopods in certain subjects. The erythema is too bright 
in too short a period of time. 
*Cadaverine—profound burning and chemical irritation far in excess of the 
erythema. ‘ 
Choline—quantity required for reaction exceeds the volume of total reactive 
substance in a pulp filtrate. 
*Phenol—quantity required for reaction exceeds the volume of total pulp substance 
in a pulp filtrate. 


The highly volatile liquefied gases (the mereaptans and trimethylamine) 
were worked with at sub-zero temperatures. Preliminary experiments indicated 
that if the entire pulp were but one chemical substance, even then the greatest 
concentration that one could expect in the 1 ml. suspension thereof is about 
0.5 per cent. However, but a minute amount of this exceedingly small quantity 
passes the Seitz-filter. Hence, for any chemical to correlate with the concentra- 
tion of the skin-reacting substances of the pulp filtrates, it must not only 
satisfy clinical, chemical, and physical requirements, but also should be positive 
in a dilution not only far less than 0.1 per cent but also undoubtedly less than 
0.01 per cent. Histamine is the only chemical that satisfies this requirement, 
yet the characteristic reaction with this agent at even a 4-parts-per-million 
dilution is quite unlike that elicited by any of the pulp filtrates. 

Trimethylamine, which Brieger™’ reported as a metabolic product found 
in streptococcus cultures, was especially interesting as a skin-testing agent. 
This chemical, in a 0.03 per cent dilution, frequently produced a moderate flare 
with a small blanched wheal similar to histamine but without ‘‘pseudopods.’’ 
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However, its use in conjunction with a physiologic saline solution control 
indicated that it may be a very useful chemical if it should be desired to know 
the threshold of reactivity of the skin of any injectee. To repeated injections 
of this chemical, the wheal-flare ratio was seemingly quite consistent for any 
given patient. The wheal and flare, if both or only the latter were present, were 
sharply demarcated and facilitated mensuration. It is my opinion that it is not 
always particularly advantageous to have a negative control because it does 
not answer the question, ‘‘ How negative is a negative control?’’ In actuality, 
it is believed that both physiologic saline solution and some such agent as 
trimethylamine, or perhaps other tertiary amine, could be used as simultaneous 
controls and may yield more delicate information. This feature was especially 
brought to my attention when all of 12 intracutaneous tests, with different pulp 
filtrates, were completely negative in a single individual who was also negative 
to the trimethylamine. In all tests performed with the chemical solutions the 
amount injected was 0.025 ml. with the standardized concentrations cited. It 
appears from these experiments that no simple chemical, among those tested, 
could, in such a form, be primarily responsible for the positive reactions as 
observed when filtrates prepared from pathologie pulp material are used. 


Experiments on the Dialysis of Various Filtrates.—Aseptic dialysis of 
approximately 0.5 ml. quantities of the standardized chemical solutions used in 
the preceding experiment was performed as follows: 

A 5-inch strip of Visking standard (14 inch diameter, collodion) casing was opened 
and recreased between the existing creases. After the latter creasing it was sharply bent 
in the center to form a ‘‘V-tube.’’ This collodion tube, folded back on itself, was placed 
m a serologic tube with the two open ends toward the mouth of the serologic tube. A number 
of such tubes were prepared simultaneously, cotton plugs were inserted, and they were then 
autoclaved. A tuberculin syringe was used for the aseptic transfer of the 0.5 ml. quantity of 
each solution into one column of the collodion tube in the serologic tube. With the aid of 
sterile forceps the collodion tube was raised halfway out of the serologic tube and both 
columns of the former were tightly tied together with dental floss. The collodion tubes, now 
as double bags, were clipped just below the rim and inside of a 500 ml. beaker. The beaker 
was then filled with distilled water about a half inch above the level of the solution in the 
collodion bags. The beaker was placed in a refrigerator at approximately 4° C. for twenty- 
four hours. After this time the distilled water was siphoned out of the beaker and replaced 
with fresh distilled water. It was again placed in the refrigerator for twenty-four hours 
after which the distilled water was replaced with physiologic saline solution to reconstitute 
the proper salinity. It was once again placed in the refrigerator for a pericd of twenty- 
four hours or longer. These solutions were exceedingly irritating upon injection unless normal 
salinity was re-established. 

Upon retest, by intracutaneous injection with the dialyzed solutions upon 
the same subject, all of the skin reactions were either virtually negative or com- 
pletely negative. Hence, the simple chemicals in solution were essentially 
regarded as completely dialyzable. 

This technique was repeated with six active filtrates prepared from patho- 
logic pulps which were pretested on a single subject. These dialyzed filtrates 
showed but little or no apparent difference upon being retested. From these 
experiments it seemed quite evident that the essential skin-reactive substances 
in the pulp filtrates were not dialyzable and, hence, not of the character of a 
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simple chemical substance but possibly macromolecular in nature. It seemed 
desirable, at this time, to attempt to characterize, to some extent, the nature of 
the skin-reactive substances appearing in the filtrates of pathologie pulps. 


The Characterization of the Skin-Reactive Substances Found in the Fil- 
trates of the Pulp Canals of Pulp-Involved Teeth.—It was obvious that any 
attempt to investigate the nature of the skin-reactive substances of filtrates, 
prepared from pathologic pulps, would be especially difficult due to the minute 
amount of filtrate ordinarily remaining after having determined its reactivity. 
Having performed at least six intracutaneous tests with each of the filtrates, 
usually not over half of the original volume, or about 0.4 ml. of the filtrate, 
remained. Other than the time during which certain tests were performed, the 
filtrates were always maintained at approximately 4° C. in the refrigerator. 


TABLE VI. THE THERMOSTABILITY OF FIFTEEN PULP FILTRATES 























| | REACTION* REACTION | REACTION REACTION 
BEFORE AFTER 56° c. | AFTER 100° c. | AFTER 100° c. 
FILTRATES HEATING FOR % HR. | FOR 10 MIN. FOR 1 HR. IN JECTEE 
1 JA #8 25 x 25 20 x 25 20 x 20 Neg. VD 
2. SB #8 20 x 25 18 x 20 Neg. Neg. vD 
3. MC #10 20 x 20 18 x 20 Neg. Neg. VD 
4. FD #8 30 x 40 Neg. Neg. Neg. VD 
5. EK #9 30 x 40 Neg. Neg. Neg. VD 
6. ML #21 15 x 20 25 x 30 Neg. Neg. VD 
7. DM #8 22 x 28 Neg. Neg. Neg. VD 
8. WV #6 22 x 30 25 x 28 20 x 25 Neg. VD 
9 JW #11 27 x 27 Neg. Neg. Neg. vD 
10. PC #6 25 x 30 25 x 35 25 x 30 25 x 27 CT 
ll. HW #10 16 x 20 20 x 25 Neg. Neg. CT 
12. VZ #9 15 x 15 20 x 20 Neg. Neg. CT 
13. JL #24 18 x 18 25 x 25 Neg. Neg. CS 
14. MM #27 20 x 25 30 x 30 Neg. Neg. CS 
15. MR #8 18 x 20 20 x 22 Neg. Neg. CS 





1. The Thermostability of the Skin-Reactive Substances in Fifteen Filtrates. 
—Three individuals with a high reactive capacity, for these filtrates, were 
chosen as the injectees. In this way a number of ‘‘borderline’’ filtrates, which 
in the original intracutaneous tests may have been considered negative, were 
included. Only enough filtrate remained to carry this procedure through on 
one subject for each filtrate. Hence, it was essential that the injectee not only 
be a good reactor but also a reliable one. Among 25 filtrates originally pre- 
tested on these subjects, 15 produced reactions which were substantially (10 
mm.) greater than the saline control. Because of the inordinately small amount 
of filtrate that remained in each bottle, the heating periods were, of necessity, 
additive. That is, all filtrates were heated at 56° C. for one-half hour, then the 
intracutaneous tests were performed. The filtrates were then boiled for ten 
minutes and again the intracutaneous tests were performed. Finally, the 
filtrates were boiled for one hour and the intracutaneous tests were once again 
performed. The data are summarized in Table VI in which any response on the 
part of the control injection of physiologic saline solution has already been dis- 
counted.* 
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In summarizing the data, as shown in Table VI, the following may be 
observed : 
1, Eleven filtrates, or slightly over 73 per cent, were thermostabile as evi- 
denced by giving a positive skin reaction after having heated the filtrates at 
56° C. for one-half hour. 

2. Three filtrates, or exactly 20 per cent, also remained unaltered in re- 
activity after having heated the filtrate at 100° C. for ten minutes. 

3. Only one of the fifteen filtrates tolerated 100° C. for one hour without 
loss of reactivity. 

4. The four thermolabile filtrates all gave very substantial pre-test skin 
reactions. 

5. An unanticipated finding was the fact that about one-third of the filtrates 
were seemingly potentiated after having been subjected to 56° C. for one-half 
hour. All of these filtrates, however, were inactivated upon subsequent treat- 
ment at 100° C. for ten minutes. This was not surprising when we compare 
this observation with the effect of mild heat denaturation on normal serum, with 
potentiation demonstrable upon intracutaneous injection. 


There is no apparent correlation of this:data with the clinical condition of 
the pulp, radiographic findings, the presence or absence of viable bacteria, the 
pH of the suspension, or with any other findings obtained. 

Filtrate PC No. 6, which tolerated boiling for one hour, was exhausted 
in quantity and could not be further tested. If this filtrate had not given a 
virtually identical skin reaction after each period of heating, it would not have 
stood out so markedly. In only one other instance was a highly thermoduric 
filtrate encountered and this was obtained from a rheumatoid arthritic patient 
and was designated as CT No. 7 (Table IV). This particular filtrate even with- 
stood standard autoclave treatment with only little appreciable loss of skin 
activity. There was no essential correlation whatsoever between other findings 
and filtrates PC No. 6 and CT No. 7. Unfortunately, in these tests, all filtrates 
including FD No. 8 and EK No. 9 (Table VI) from which cases hemolytic strep- 
tococei were recovered, were exhausted and could not be tested further. 

From these heat inactivation tests, the suspicion that we may have been 
dealing with a variety of skin-reactive substances was further confirmed. The 
ability for certain filtrates to tolerate the third (100° C./1 hour) or even fourth 
(standard autoclave) heat treatment indicated that any reactive filtrate may 
contain three or even four different reactive substances. In addition to such 
qualitative differences, the amount of each substance present in a reactive filtrate 
may be subject to even greater variation. I was actually of the opinion that 
certain observations made on filtrates, highly reactive in one injectee and com- 
pletely negative in another, were not in reality erratic, but possibly indicative 
of a heterogeneity of skin-reactive substances being present in the filtrate used. 
Hence, it is conceivable also that should any given filtrate have been injected 
into two individuals, with a positive skin reaction resulting in both, one may 
have reacted to one substance and the other to a different substance. 
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2. Tests for Protein in Filtrates Prepared From Normal and Pulp-Involved 
Teeth.—In a few preliminary tests where three pulp specimens were split, an 
aleoholie extract was prepared from one-half of each specimen and an extract 
from the other half using physiologie saline solution. The alcoholic filtrates had 
to be resuspended in physiologic saline solution before injection. The alcohol 
was slowly eliminated by mere warm evaporation and the filtrate was then made 
up to volume with physiologie saline solution. It was consistently apparent that 
the most reactive filtrates were, without a doubt, those prepared with physiologic 
saline solution. Those skin reactions resulting from the alcohol extracted fil- 
trates were only 5 to 10 mm. greater in diameter than the control. They were, 
however, a rather deep red, slow in onset (twenty minutes), and remained, on 
two oceasions, for periods over two hours. Due to possible aleoholic denatura- 
tion, these reactions are of little significance. 

Henee, it appears, at this point, that the skin-reactive substances in certain 
pulp filtrates may be protein in nature. This was based on the fact that the 
substances are soluble in physiologic saline solution, gave an immediate type 
of skin reaction, not unlike proteins, upon intracutaneous injection, were non- 
dialyzable, and showed inactivation at the various levels of heat treatment. 

Preliminary tests with highly dilute human serum indicated that Robert’s 
modification of Heller’s nitric acid test''® was especially simple to use, extremely 
delicate, and readily adapted to testing the very small quantities of filtrate. 
Four normal pulp filtrates and six reactive filtrates from pathologie pulps were 
tested. In this experiment, 7 by 70 mm. test tubes were used into which 0.5 ml. 
of Robert’s reagent was placed with a capillary pipette. The filtrates, from 
pathologie pulps, that were used, were those employed in the dialysis experi- 
ments, and were carefully stratified over the surface of the reagent using tuber- 
culin syringes for this purpose. Beeause of the minute amount of protein, the 
tubes were allowed to stand for a few minutes and were then observed by oblique 
light against a black background. The four normal pulps, especially two show- 
ing a conspicuous tinge of hemoglobin in the filtrate, gave a readily detectable 
positive test. The filtrates from pathologie pulps were only weakly positive in 
comparison. Two of these filtrates were so weakly positive as almost to border 
on the doubtful. The sensitivity of the test is presumed to be not reliably greater 
than for about 0.01 per cent of protein in solution and, as such, bears out a 
previous point that the amount of reactive substance in a filtrate probably is not 
much greater than 0.01 per cent. There is a good possibility that when the 
amount of pulp substance obtainable was very scant, it may have been sub- 
stantially less. Of course, this test definitely does not prove anything other than 
the fact that a demonstrable amount of protein substance was present and that 
it possibly is usually present in the filtrate when skin-reactive substances are 
present. It does not, unequivocally, prove that the protein substance and the 
skin-reactive substance or substances are one and the same. It was believed 
particularly desirable to attempt to inactivate the protein fraction in some 
physical way in order that it may be injected. In this way it could possibly be 
determined whether or not the protein fraction and the skin-reactive fractions 
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may be the same substance. To determine this, it was thought that the sub- 
jection of filtrates to the action of ultraviolet light may supply the answer. . 





3. Ultraviolet Inactivation of Pulp Filtrates.—Six filtrates that had been 
prepared from pulp-involved teeth were divided into equal quantities. Exactly 
0.2 ml. of each filtrate was aseptically placed in two 5 ¢.e. bottles. The small 
amount of filtrate constituted about a one millimeter stratum in each bottle. 
One of each set of two bottles, for each filtrate, was unstoppered and placed in 
virtual contact with a 4-watt, U-tube, 2537° ultraviolet lamp within a special 
enclosed chamber. The surface of the filtrates was exactly 5 em. from the 
incident source of ultraviolet light. These filtrates were subjected to a quantum 
satis dose of ultraviolet light for a period of two hours. Two delicate and 
reliable reactors were then chosen for this series of injections. Six injections, 
three irradiated filtrates and their unirradiated controls, were given to each 
injectee. One reactor demonstrated a slightly increased reaction, over the 
control, with one filtrate, another filtrate was essentially the same, and the third 
injection was substantially (10 mm.) less than its control injection. The other 
subject did not respond to one filtrate, i.e., neither the irradiated specimen nor 
the control; and again one filtrate appeared slightly greater and the other 
slightly smaller. In rechecking on the source of the filtrates it was discovered 
that the two filtrates, one in each injectee, which gave increased responses, were 
obtained from incipiently diseased pulps of good or fait structural integrity, 
and that a trace of hemoglobin was present in the specimen demonstrating the 
greater (10 mm.) increase upon irradiation. This is not to be construed as 
incriminating hemoglobin for the positive reaction. Hemoglobin is nonantigenic 
and positive skin reactions occur wholly independent of its presence. 

Despite such ostensibly erratic results, it was thought that perhaps in those 
filtrates prepared from diseased pulps of good structural integrity, some protein 
fraction may have been just sufficiently denatured to cause them to give an 
increased response. Whether or not it could have been a potentiation of the 
original reactive substance or substances or of another protein fraction was im- 
possible to determine. Many nonreactive proteins are known to become reactive 
or antigenic upon denaturation. In fact, a coctoprecipitin is defined as ‘‘a 
precipitin produced in an animal by immunization with a boiled antigen, such 
as serum protein.’’?® Denaturation is not a profound change on the part of a 
protein molecule; in fact ‘‘one of the characteristic reactions of most native 
proteins is their ability to undergo denaturation. Denaturation may be defined 
as a nonhydrolytice modification of the structure of a protein in such a way that 
the physical, biologic, and, in most instances, the chemical properties of the pro- 
teins are altered. In the case of most proteins, these changes are irreversible.’’'*° 

At this point in the investigation the potentially reactive filtrates were fast 
being depleted and a large number would possibly be required to determine at 
what ultraviolet dose the original skin-reactive substances could be inactivated 
without potentiating, perhaps, other protein fractions. It was decided at least 
to determine whether or not the non-skin-reactive protein fractions could be 
potentiated. Hence, two normal filtrates were subjected to the same procedure 
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and although one skin reaction with these filtrates was only 6 mm. greater in 
diameter than its control, the other was 10 mm. greater in diameter than its 
control. 

These results, although interesting, virtually defy interpretation. Sup- 
portively, it does appear to indicate that at least some of the skin-reactive sub- 
stances seem to be of a protein nature whereas others may be denatured proteins 
and as such could act as ‘‘foreign’’ proteins. Due to the small neck of the bottles 
and the fact that, during the two-hour period of irradiation, the ambient tem- 
perature was 27° C., there was no measurable degree of evaporation. Therefore, 
the potentiation of the two filtrates could not be attributed to concentration by 
evaporation. However, no definite conclusions could be drawn from this phase 
of the investigation and the ultraviolet technique was abandoned in favor of a 
plan to digest the skin-reactive substances in the filtrates. 

4. The Trypitic Digestion of Filtrates Prepared From the Specimens Ob- 
tained From Pulp-Involved Teeth.—In this phase of these investigations it was 
desired to use the minimum amount of trypsin in the filtrate which of itself 
would not give a positive skin test and yet which would be just sufficiently 
adequate to digest the skin-reactive substances to nonreactive products. For 
this purpose twice crystallized, ‘‘salt-free’’ trypsin was used. This crystalline 
trypsin,* possessing specific protease activity,’** has been rendered virtually 
‘‘salt free’’ by the new Worthington process. If the addition of this crystalline 
trypsin to a filtrate should cause a filtrate to become completely inactive upon 
subsequent intracutaneous injection, it should prove that the skin-reactive sub- 
stances are proteins or of a protein-like nature. 

Not simply to presuppose tryptic activity, two serologic tubes were filled 
with 1 ml. of skim milk and were autoclaved with a resultant pH of 6.6. To 
one tube, 0.025 ml. of sterile physiologic saline solution was added and to the 
other, 0.025 ml. of a sterile 1 per cent trypsin solution. Within one minute, 
at room temperature, the opaque light buff color of the autoclaved skim milk, to 
which the trypsin was added, showed obvious beginning proteolysis. Within 
two to three minutes, proteolysis appeared complete in this tube with a change 
from the opaque light buff color to a clear amber solution. 

Six of the most highly reactive filtrates were held in reserve for this par- 
ticular experiment. The injectee chosen for this experiment possessed only a 
moderate reactive capacity but was an extremely reliable reactor. A 1 per cent 
trypsin solution was prepared using physiologic saline solution. This solution 
was Seitz-filtered into a serologic tube and ‘‘doubling dilutions’’ were carried 
out aseptically to a final dilution of approximately 0.0005 per cent trypsin in 
physiologic saline solution. 

The reactor was pretested with the various dilutions of trypsin until no 
skin reaction resulted. An approximate 0.1 per cent trypsin solution was in- 
itially used and produced slight burning upon injection. A positive skin re- 
action to this solution was apparent in five minutes. The reaction increased to 
a ‘‘light-bright’’ erythema of 30 by 40 mm. in diameter in ten minutes, at which 
time a profound edematous wheal was evident. Higher dilutions were con- 


*Obtained from the Worthington. Biochemical Laboratory, Freehold, N. J: 





546 VICTOR H. DIETZ 


sistently used until an approximate 0.001 per cent dilution was the last to give 
a slight (20 by 25 mm.) response. This was considered ‘‘slight’’ in view of the 
“‘light-bright’’ reaction to saline of 15 by 15 mm. in diameter. The next dilu- 
tion, 0.0005 per cent, gave a 15 by 15 mm. response which was equivalent to the 
control. The physiologic saline solution and the 0.0005 per cent trypsin solution 
were again injected and both gave an equivalent response, i.e., a 15 by 15 mm. 
“‘light-bright’’ skin reaction for each. This reaction was evident in ten minutes, 
was sustained in both instances for twenty minutes, then rapidly faded, and was 
completely lost in one-half hour. There was slight hemorrhage along the line of 
the needle puncture with this highly dilute trypsin solution. This observation 
was consistently, and more manifestly, observed with the stronger trypsin 
solutions. 

The six filtrates were then split into equal quantities and to one aliquot of 
each filtrate an equal amount of the 0.001 per cent trypsin solution was added 
to make these filtrates equivalent to a 0.0005 per cent trypsin solution. An 
equal amount of physiologic saline solution was added to each filtrate control. 
The twelve bottles were lightly shaken and allowed to remain at room tempera- 
ture for approximately eighteen hours. The intracutaneous injections, using 
0.025 ml. of these filtrates, were then performed and the reactions were read 
after twenty minutes. 

One filtrate, to which the trypsin had been added, was virtually the same 
size (about 15 by 15 mm.) as its control. Therefore this filtrate was considered 
nonreactive for the injectee. It was not unexpected that a negative skin re- 
action to any filtrate may have occasionally occurred as the remaining quantities 
of the filtrates were insufficient to have pretested this injectee. Two of the 
filtrates, to which the trypsin had been added, were moderately reduced (8 and 
10 mm.) over their respective controls and two others were slightly reduced 
(each about 5 mm.) over their respective controls. One filtrate was substantially 
increased (about 12 mm.) over its control. The behavior of this filtrate remains 
wholly inexplicable. This particular filtrate was prepared from a necrotic pulp 
which was quite putrescently malodorous. Two other filtrates, also obtained from 
very similar pulps, were those which were moderately reduced in reactivity. 

It is my opinion that this experiment only further substantiates the previous 
evidence that these filtrates contained a variety of skin-reactive substances un- 
doubtedly present in various amounts. The skin reactivity of four of the fil- 
trates was either wholly or partially destroyed. This seemingly attested to 
the fact that most of the skin-reactive substances were of a protein or protein- 
like nature. It was also evident that the majority of filtrates contained skin- 
reactive substances of such a nature. 

5. Attempts to Neutralize Various Filtrates of Pathologic Pulps With an 
Antihistaminic Compound.—Incidental observations led to the recognition of 
the fact that reactive filtrates, prepared from pathologic pulps exhibiting a 
fair structural integrity, not infrequently gave a larger and somewhat more 
ischemic wheal as compared with those filtrates prepared from completely 
degraded pulp material. I believed it advisable to determine whether or not 
these added features in the skin reaction may not be due to, possibly, just a 
trace of histamine. The dialysis experiments were performed with the remark- 
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ably stable histamine acid phosphate but the fact cannot be ignored that per- 
haps a trace of histamine, per se, may at least exert a minor contributory role 
in certain of the observed skin reactions. When dealing with partially or espe- 
cially ineipiently decomposed pulps, some of the tissue may only be slightly 
removed from a state of normaley. However, a filtrate of normal pulp tissue 
is only infrequently and mildly reactive. Yet the fact remains that it has been 
observed that ‘‘extracts of practically all tissues, but especially of glands and 
smooth muscle, produce histamine-like or peptone-like effects. . . . These princi- 
ples, ‘vasodilatin,’ . . . imply a chemical identity that has not been established. 
The reactions correspond closely to those of histamine, often with an admixture 
of choline actions.’’!** 

Only four potentially skin-reactive filtrates remained for this phase of the 
investigation. These may be observed in Table II as 32. D.A. No. 9 and 62. A.M. 
No. 8 which were obtained, from a clinical standpoint, from very nearly normal 
pulps according to their gross appearance. Filtrates 48. D.G. No. 9 and 57. L.B. 
No. 9 were completely necrotic and putrescent. A sensitive reactor was pre- 
tested with these filtrates and gave a good response greater than the physiologic 
saline control to all four filtrates. 

One of the newer antihistaminies,* thonzylamine hydrochloride, was pre- 
pared in a 1 per cent solution. A 25 mg. tablet was simply dissolved in 2.50 ml. 
physiologic saline solution. This solution was then micro-Seitz filtered. This 
procedure, other than sterilizing the solution, removed the orange coloring 
matter and also the binding substance ordinarily used in tablet making. This 
resulted in a perfectly clear approximate 1 per cent solution of the antihistaminic. 

A 4-parts-per-million solution of histamine acid phosphate was diluted with 
an equal quantity of physiologic saline solution. The injection of only 0.025 ml. 
of this solution (now 2-parts-per-million histamine acid phosphate) gave a 30 
by 35 mm. reaction in the injectee. Preliminary tests indicated that the injection 
of 0.025 ml. of a 0.5 per cent solution of the antihistaminie produced a very 
slight skin reaction equivalent to the physiologic saline control in this injectee. 
The reactions to these solutions having been ascertained, the next step was to 
dilute a 4-parts-per-million histamine acid phosphate solution with an equal 
quantity of a 1 per cent solution of thonzylamine hydrochloride (the antihista- 
minic). When a 0.025 ml. quantity of this solution was injected the 30 by 35 
mm. reaction of the 2-parts-per-million of the histamine acid phosphate was 
reduced to a 10 by 12 mm. reaction. For all practical purposes these quantities 
of histamine to antihistamine may be considered approximately stoichiometri- 
eally correct, from a pharmacologic standpoint, for this injectee. This was 
assumed on the basis that this sensitive reactor gave about a 10 by 10 mm. re- 
action to the control injection of physiologic saline solution. 

Exactly 0.2 ml. of each filtrate was placed in two sterile 5 ¢.c. bottles. To 
one bottle of each of the four filtrates, an equal quantity of a 1 per cent 
solution of thonzylamine hydrochloride was aseptically added. To the control 
filtrates an equal quantity of physiologic saline solution was aseptically added. 
The eight bottles were lightly shaken and the intracutaneous tests were immedi- 


*The brand ‘“Neohetramine.” 
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ately performed. The usual 0.025 ml. quantity was injected and the readings 
were made after an interval of fifteen to twenty minutes. 

The two filtrates, prepared from the pathologic pulps showing good struc- 
tural integrity, were both moderately reduced (5 and 8 mm.) in skin reactivity 
over their respective controls. While this feature was not particularly striking, 
the secondary features of the reaction were noticeably diminished. The wheals 
were somewhat smaller and definitely less ischemic in appearance over the 
controls. All of these features were, however, only questionably diminished 
when using the two filtrates of the completely degraded pulps as compared with 
their respective controls. 

These observations led me to believe that histamine, per se, may have played 
a minor role in some of the skin reactions observed. This was probably oceasion- 
ally true when using the filtrates prepared from pathologic pulps having good 
structural integrity. Hence, histamine, or a histamine-like substance, may 
play some part in the hyperemic condition of early pulp disease or possibly in 
incipient apical pachymenia. 

I was immediately reminded of the fact that the few slightly reactive normal 
pulp filtrates gave skin reactions very similar to a very highly dilute histamine 
solution. Only one of these slightly reactive normal pulp filtrates (C.B. No. 7) 
remained on hand and it was hoped to be able to demonstrate that, perhaps, the 
slight reaction occasionally encoutered with such a filtrate may be due, possibly, 
to just a trace of histamine alone. Three sensitive and reliable reactors were 
pretested with this filtrate but not one gave a greater reaction over a physio- 
logic saline control. By this time the remaining volume of filtrate was ex- 
hausted. Although one can hardly conclude from a few tests performed with 
only a single filtrate, it was not unexpected that histamine, which is quite labile 
in solution, would have decomposed in the filtrate over a period of time. In 
contradistinction, the essential skin-reactive substances, in the filtrates of patho- 
logic pulps, remained fully active over a period of many months when main- 
tained in the refrigerator. 


6. The Cold Flocculation of Pulp Filtrates—Vascular pulps, whether nor- 
mal or pathologic, were frequently responsible for considerable hemoglobin 
appearing in the filtrates prepared from them. In those filtrates in which the 
hemoglobin was particularly obvious it had been observed that a degree of 
flocculation may occur despite their having been maintained in the refrigerator. 
This phenomenon only occurred after a period of several months, and the degree 
of flocculation appeared directly proportional to the amount of hemoglobin 
present. The flocculi were small and were essentially white with only a slight 
brownish tinge. They were irregular in size and shape and rather rapidly 
settled after the bottle had been shaken. Concomitant with the appearance of 
flocculi, there was a progressive loss of the sparkling light and bright clear red 
color of the hemoglobin in solution. The presence or absence of either these 
flocculi or hemoglobin, in a filtrate, was apparently quite unrelated to skin 


reactivity. 
(This article will be continued in future issues of the Journal. References 
will appear at the end of the article.) 
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A CASE OF HYPERPARATHYROIDISM 





Bernarp Levy, D.D.S., New York, N. Y. 


HIS is the case of a 34-year-old housewife who, on Dee. 4, 1948, presented 
herself complaining of a nonpainful swelling in the region of the right 
mandibular premolars. 

Examination showed expansion of the buceal cortical plate of the mandible 
in the eanine-premolar region. The swelling was firm and was covered with 
a normal-appearing mucous membrane. There was no lymphadenopathy. Oral 
hygiene was good. 

The teeth in the affected area had been missing for some years and their 
loss was attributed to neglected caries. 

The past history given at this time was irrelevant. 

Roentgenographs showed a multiloculated radiolucent lesion in the man- 
dibular eanine and premolar region. The borders of this radiolucent area were 
not well defined. Extensive thickening of the periodontal membranes of the 
right lateral and central incisors was noted (Figs. 1 and 2). 

Under regional block anesthesia, a generous mucoperiosteal flap was re- 
tracted, exposing the expanded portion of the buccal plate. This part of the 
plate was removed and a solid mass of tissue, bluish in color and having a 
granular surface, was enucleated. The exposed bony walls were irregular and 
porous and this bone was removed until an apparently normal osseous structure 
was reached. The flap was returned and sutured into place. The tissue was 
sent for histological examination. 

The diagnosis of the pathologist was: ‘‘osteitis fibrosa of the giant cell 
variety’’ (Fig. 3). 

At the suggestion of the pathologist, determinations for serum calcium, 
phosphorus, and alkaline phosphatase were made. The results of these studies 


were: 
Caleium 10.1 mg. per cent 
Phosphorus 3.5 mg. per cent 
Alkaline phosphatase 3.12 Bodansky units 


These results were all within normal limits. 

The operative wound healed uneventfully and the patient was asked to re- 
turn from time to time for observation. 

Four months later, March 4, 1949, the patient returned complaining of a 
swelling in the region of the lower right third molar. Examination now re- 

Read at the Monthly Conference of the New York Institute of Clinical Oral Pathology, 
Jan. 28, 1952. 
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vealed a small, bluish-red mass with a granular surface growing out of a pocket 
distal to the third molar. Roentgenograms taken at this time showed that 
healing had occurred at the original site of operation but that now there was 
a small area at the apex of the vital, mandibular right third molar. The possi- 
bility of a giant cell tumor, activated by a parathyroid adenoma, was con- 
sidered, and the patient was referred to a hospital for investigation along these 
lines. Beeause the blood values were again within normal limits a general 





Fig. 1.—Intraoral roentgenograms showing the widening of the periodontal membrane, 
the loss of the linea alba, and the irregular radiolucency of the bone. The third molar at this 
time appears uninvolved. (December, 1948.) 





Fig. 2.—An extraoral roentgenogram which shows the intraosseous lesion better. 
(December, 1948.) 
surgeon reoperated upon the mandible. Not only was the former site recuretted 
but the freshly appeared lesion was radically attacked. Again healing was 
uneventful. 
On May 6, 1950, fourteen months later, the patient once more returned 
complaining of a swelling in the region of the upper left central and lateral 
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incisors. Examination revealed a large diffuse swelling extending from the 
central incisor to the canine and from the free marginal gingivae high into the 
mueobuceal fold. The lesion was extremely tender. While the teeth were mo- 
bile, they all responded within normal range to the electric pulp tester. Roent- 
genograms showed a diffuse radiolucent area with ill-defined borders engulfing 
the roots of the central, lateral, and mesial surfaces of the canine teeth. 
(Fig. 4.) 





Fig. 3.—Photomicrograph of the tissue removed. This shows typical giant cell tumor. 
(December, 1948.) 


The patient was once more questioned, in order to bring out some pertinent 
past history, and now she disclosed the fact that she had had an operation ‘in 
1947, in the same area where we had performed our first procedure. She said 
that healing had been protracted and that she remembered that several bone 
spicules had been exfoliated over a period of several weeks. No tissue examina- 
tion had been done at that time. We also noticed now that the patient had 
difficulty in walking and she volunteered the information that she had noticed 
this diffieulty as far back as 1942 and that it had been getting progressively 
worse. A tentative diagnosis of giant cell tumor was once more made and the 
patient referred back to the surgeon who had last operated upon her. <A biopsy 
of the maxillary lesion was done and a report of fibrous dysplasia was made. 
Since this was inconsistent with the picture, another biopsy was performed and 
this time a diagnosis of giant cell tumor was returned. By this time the pa- 
tient was unable to walk and she was placed in the hospital. Once more the 
blood chemistry was studied and roentgenograms were made of the skeleton. 
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This time the blood chemistry showed abnormal values and there were found 
multiple osteolytic lesions in other bones, notably the hip. The neck was ex- 
plored and a parathyroid adenoma was found. 

The patient apparently made an uneventful recovery. She soon was able to 
walk without difficulty, the lesion in the upper left maxillary region regressed, 
and the blood levels for calcium, phosphorus, and alkaline phosphatase _re- 


turned to normal. 


Fig. 4.—The maxillary lesion. The periphery of the lesion seems vague and the interseptal 
bone has been destroyed. The teeth are vital. (May, 1950.) 


z Fig. 5.—These roentgenograms were taken three years after the first operation on the 
jaw (actually, as we later learned, this was the second operation) and fourteen months after 
the removal of the parathyroid adenoma. There is evidence of filling in with new bone and 
this is particularly marked between the teeth. (December, 1951.) 


On Dee. 11, 1951, three years following our first operation, and one and 
one-half years following the removal of the parathyroid adenoma, the patient 
came back. Once more she complained of a swelling in the left maxilla in the 
same region as reported in May, 1950. Roentgenograms again disclosed a 
radiolucent area that was not as diffuse as the former one and seemed to have 
a more defined periphery. The roentgenogram showed a considerable amount 
of healing. Where, in the first lesion, the alveolar bone between the teeth had 
apparently been replaced by pathologie tissue, there was now regeneration. 
(Fig. 5.) 

The swelling was fluctuant and there were all the signs and symptoms of a 
subperiosteal abscess. The central and lateral incisors were found to be non- 
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Fig. 6.—Photomicrograph of tissue removed. There is no epithelial lining. The inner 
surface of the wall is composed of inflammatory cells and fat-laden macrophages. (December, 
1951.) 


Fig. 7.—Another portion of the same specimen. Toward the right and bottom, inflamed 
giant cell tumor is still present. At the left is connective tissue in which is an osteoid trabecula 
and some islands of calcification (December, 1951.) 
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vital. It was felt that the condition represented an acute infection arising from 
the nonvital teeth. 

An incision was made which allowed for the drainage of a considerable 
amount of pus. The patient was also placed on penicillin therapy. Six days 
later the teeth were extracted and the tissue was surgically removed. This 
tissue was submitted for pathological examination. 


Pathological Examination.—The important parts of the report are re- 
corded here. The tissue apparently was a cyst wall without any epithelial 
lining. The inner surface of the wall was a granulation tissue made up of poly- 
morphonuclear leukocytes, lymphocytes, plasma cells, and numerous fat-con- 
taining macrophages. Occasional areas of cholesterol slits were present. At 
the periphery of the wall there were numerous multinucleated giant cells in a 
stroma made up of spindle-shaped cells. In other zones the periphery showed 
# bony plate disclosing resorption and marked repair. There was osteoid cover- 
ing in a broad seam, remnants of bone trabeculae. Some trabeculae were en- 
tirely composed of osteoid. In some areas round and irregular calcific masses 
and seattered lymphocytes within connective tissue were seen. In places the 
connective tissue blended into the osteoid. 

Diagnosis: ‘‘Granuloma with cavity formation. Small areas suggesting 
osteitis fibrosa of the giant cell tumor variety’’ (Figs. 6 and 7). 

Postoperative healing was uneventful. 


Comment (Lester R. Cahn) 


This case is of extreme interest particularly from the standpoint of diag- 
nosis. Both Dr. Levy and the pathologist, Dr. Freund, suspected the possi- 
bility of hyperparathyroidism. They were misled by the normal blood chemistry 
findings. For that matter, so was the general surgeon who operated upon the 
second lesion, or rather, as it turned out, upon the third one. 

As Dr. Snapper’ has so well pointed out, the blood chemistry may well 
be within normal limits in patients with hyperparathyroidism. The kidney 
tubules normally reabsorb sufficient calcium to maintain a blood level of from 
9.5 to 10.5 mg. per cent. Under the influence of excessive parathormone or 
vitamin D the tubules no longer efficiently reabsorb calcium so that increased 
amounts of this mineral are lost in the urine (hypercalciuria). Compensation 
for this loss of calcium must come either from the skeleton or from food. We, 
in this country, are large consumers of milk and cheese, foodstuffs rich in eal- 
cium, so that the von Recklinghausen type of hyperparathyroidism is not as 
common as it is in Europe. Albright and Reifenstein? also mentioned that 
primary hyperparathyroidism can be present without classical prima facie 
evidence of the disease either roentgenologically, histologically, or chemically. 
It is their opinion that ‘‘hyperparathyroidism brings about a change in the 
blood chemistry of the body which results in there being an increased excretion 
of calcium in the urine. Other things being equal, this increases the chances 
of the patient being in negative calcium balance. If the patient is in negative 
calcium balance, bone disease develops; if the patient happens to ingest suf- 
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ficient calcium to compensate for the loss in the urine and feces, the ealeium 
balance is not negative and bone disease does not develop. For all practical 
purposes, it usually comes down to whether or not the patient drinks milk. -If 
he does the calcium intake will be sufficient to keep a positive calcium balance 
even if he has marked hyperparathyroidism.’”’ 

It is therefore very apparent that the excretion of urinary caleium must 
he carefully determined. In health about 75 per cent of the ingested calcium 
is excreted in the feces and about 25 per cent by way of the urine. In hyper- 
parathyroidism the reverse takes place. When there are signs and symptoms 
of hyperparathyroidism and the blood chemistry is apparently normal, care- 
fully controlled studies of caleium excretion in the urine must be done. 
Snapper’ has reported the case of multiple, recurrent tumors of the jaws that 
were variously described as giant cell tumors and osteofibromas with no other 
roentgenographie changes in the skeleton. Numerous blood chemistry studies 
were so equivocal as to be considered normal. Only after calcium excretion 
studies of the urine were made was it seen that the patient was in negative cal- 
cium balance. An exploratory operation of the neck disclosed a parathyroid 
adenoma. 

Urinary calcium excretion studies are best done with the patient in the 
hospital. A diet that has not more than 100 to 125 mg. of calcium per day is 
taken. The Bauer-Aub diet is the one generally used. The patient is kept on 
this diet for three days and then a twenty-four hour specimen of urine is ex- 
amined for caleium. This is repeated for three days. Normally a patient on 
this diet would not excrete more than from 100 to 150 mg. of calcium per diem. 
Any amount above this would be significant of a negative calcium balance. 
[In primary hyperparathyroidism three times the normal is usually excreted. 

There is a rough test that gives fairly accurate results and that can be done 
in the office. This is the Sulkowiteh test. 

A solution known as the Sulkowitch solution is used. This consists of : 


Oxalie acid 2.5 Gm. 
Ammonium oxalate 2.5 Gm. 
Glacial acetic acid 5.0 ¢.c. 
Distilled water qs. ad 150.0 e¢.e. 


The patient is asked not to drink any milk or eat any cheese for three days, 
in other words, to cut down on the ealeium intake. The morning specimen of 
the fourth day is examined. The urine should be neutral or slightly acid. This 
ean be determined either with litmus or, better, nitrazine paper. If the urine 
is alkaline a drop or so of glacial acetic acid is added until it is slightly acid. 

Five cubie centimeters of urine are placed in a test tube and about two 
cubie centimeters of the Sulkowitch solution are added. The speéd with which 
the precipitate forms and its degree of intensity are noted. The results are 
registered as from zero to four plus. <A zero test would signify a hypocaleiuria 
and a hypoealeemia, while a three to four plus finding would indicate a hyper- 
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calciuria and strongly suggest a hypercalcemia. As was said this is a rough 
test, but if there is a consistently high positive Sulkowitch over a period of time, 
more detailed studies of the urinary calcium excretion must be done. 

In the patient under discussion, if calcium studies had been done im- 
mediately, regardless of the blood chemistry, an earlier diagnosis of hyper- 
parathyroidism could have been made. Even using the Sulkowitch test might 
have given a true clue to the mischief. 

And now we come to the last episode. This was undoubtedly an infected 
lesion and whether it was a true cyst or cavitation of a persistent giant cell 
lesion is open to question. Histologically there was no epithelial lining any- 
where to be found. The only possibility that it might have been a cyst was the 
finding of the cholesterol slits. It is possible that infection from the devitalized 
teeth may have resulted in abscess formation of the residual giant cell tumor 
with the formation of central necrosis and cavity formation. That there was 
still evidence that there was giant cell tumor at the periphery would lead me to 
think that this was the case. The fact that giant cell tumor still persists makes 
one wonder whether there might not be another parathyroid adenoma present. 
Cases have been recorded® where a second tumor had been found on reoperation, 
after all symptoms and signs had failed to regress completely after the removal 
of the first growth. It would be a good idea to have this patient re-examined, 
especially with emphasis on the urinary calcium excretion, to rule out the possi- 
bility of another hyperfunctioning parathyroid adenoma. 

It is interesting to note that quite a few cases of hyperparathyroidism have 
now been reported* where only the jaws have been noticeably affected, the rest 
of the skeleton being free from changes at least, roentgenologically. Lesions of 
many diseases frequently develop at points of irritation and trauma. The jaws 
are continually subjected to trauma, particularly if teeth are present, which 
makes the jaws vulnerable and renders them a fertile diagnostic field. At the 
point of being repetitious and monotonous, it must be reiterated that no case of 
giant cell tumor, loss of the linea alba, widening of the periodontal shadow, and 
increase of the intertrabecular spaces should be allowed to go unchallenged, 
until every means has been exhausted to rule out hyperparathyroidism. 

For over four years this patient had been suffering from hyperparathyroid- 
ism without any signs of kidney damage. In this she has been very fortunate. 
Damage to the kidneys, because of metastatic calcification, is more serious as to 
mortality than are the changes that take place in the bones. Kidney damage 
is irreversible and it is for this reason that hyperparathyroidism must be detected 
early. We are frequently in a position to do this. 
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Professional News Items 


The New York Institute of Clinical Oral Pathology 


The New York Institute of Clinical Oral Pathology will conduct the following courses 
in 1952-1953: 

Clinical Oral Pathology from October, 1952, through May, 1953, two Wednesdays a 
month from 7:30-10:00 p.M. (16 sessions). 

Diagnostic and Surgical Technics from October, 1952, through May, 1953, one Wednesday 
a month from 7:30-10:00 P.M. (8 sessions). 

These courses are approved by the State Education Department of the University of the 
State of New York and by the Veterans Administration. If interested communicate with 
Dr, Theodor Blum, 101 East 79th St., New York 21, N. Y. 


The American Board of Oral Pathology 


The American Board of Oral Pathology will conduct its next examination in St. Louis, 
Mo., on Sept. 7, 1952, the Sunday immediately preceding the opening of the American Dental 
Association Annual Meeting. 

Those who wish to have their credentials evaluated in anticipation of appearing before 
the examining committee should contact me at the Armed Forces Institute of Pathology, 
Seventh Street and Independence Avenue, S.W., Washington 25, D. C., as soon as possible. 
The necessary application blanks can be secured from the office of Colonel Joseph L. 


Bernier, Secretary-Treasurer. 


The Ohio State University, College of Dentistry 


The Ohio State University, College of Dentistry, is holding its annual Post-College 
Assembly April 23 and 24, 1952. All interested dentists are cordially invited to attend. 


-) 





University of Pittsburgh, School of Medicine 


The University of Pittsburgh, School of Medicine, Department of Surgery, Section of 
Anesthesiology announces a Postgraduate Symposium on the Basie Sciences Related to 
Anesthesiology. This course will be held June 2-6, 1952, 9 a.m. to 6 P.M. 

Registration and full particulars should be obtained from: Chairman of the Committee 
on Graduate Medical Education, University of Pittsburgh, School of Medicine, 3941 O’Hara 


St., Pittsburgh 13, Pa. 





Periodontia Course, Beth Israel Hospital 


The Beth Israel Hospital, of Boston, Mass., announces a two-week course in perio- 
dontia, under the direction of Dr. Henry M. Goldman, from Oct. 6 to 18, 1952. Instruction 
will be carried on by clinics, lectures, demonstrations, and motion pictures. 

For application write to Dr. Henry M. Goldman, Beth Israel Hospital, Boston, Mass. 
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A Note on Tryptophane and Pellagrous Glossitis. W. B. Bean, M. Franklin, and K. Daum. 
J. Lab. & Clin. Med. 38: 167, August, 1951. 







Sarett and Goldsmith demonstrated that tryptophane and nicotinic acid had an es- 
sential relationship in persons malnourished but without diagnostic evidence of peliagra. 
Because the incidence of pellagra has declined so much in recent years very few subjects 
with acute pellagra have been available for clinical testing. In the only report of the 
use of tryptophane in human pellagra the subjects had been on a grossly inadequate diet 
for many months and the control diet contained only 4.2 mg. of nicotinic acid and 0.07 Gm. 
of tryptophane. Improvement was rather slow when tryptophane was given in 2 Gm. 
doses three times daily. Glossitis improved slightly after twenty-four hours and did not 
clear until seventy-two hours. Pellagra, while distinctly uncommon, has been reported 
in Iowa. During the last thirty months the authors had under observation only two pa- 
tients with typical pellagrous glossitis and they had no dermatitis or other diagnostic 
stigma. Their over-all nutritional state was much better than the nutrition of those re- 
ported previously. To gain more information on quantitative aspects of the tryptophane- 
nicotinic acid requirement in man, the authors used a diet less deficient in nicotinic acid, 
gave smaller doses of tryptophane, and obtained clear-cut results very rapidly. This paper 
records the observations in the two subjects. Nine doses of tryptophane in divided hourly 
doses of 100 mg. each produced rapid improvement in the tongue of two patients with 
pellagrous glossitis who had not improved when fed a control diet with little niacin re- 
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Serum Concentrations of Chloramphenicol Following Intravenous and Intramuscular Ad- 
ministration. J, M. Burnell and W. M. Kirby. J. Lab. Clin. Med. 38: 234, August, 
1951. 


‘‘In fifty patients serum chloramphenicol levels were determined following the intra- 
venous administration of a new parenteral preparation. Following a single injection of 
1.0 Gm., serum concentrations averaged 20 wg per cubic centimeter at one hour, and gradu- 
ally declined to an average of 2.4 wg per cubic centimeter at twenty-four hours. Follow- 
ing 0.5 Gm. intravenously, the serum concentrations fell from an average of 10 ug per 
cubie centimeter at one hour to 3.8 ug per cubic centimeter at twelve hours. 

‘*When levels following oral and intravenous administration were compared, it was 
found that serum concentrations were slightly higher with the intravenous route at three 
hours, but were twice as high at twelve hours, and persisted for a longer period than with 
the oral route. 

‘‘From the data obtained, it would appear that when chioramphenicol is indicated, 
and oral administration is not feasible, 1.0 Gm. every twelve hours intravenously will pro- 
vide effective therapy. 

‘‘The parenteral preparation was also well tolerated by the intramuscular route, but 
did not give serum levels adequate for the therapy of most infections.’’ 

Jack Bloom. 


Cura dell’actinomicosi cervico-facciale con estratti linfoghiandolari. (The Treatment of 
Actinomycosis of the Cervicofacial Area by Lymph Nodular Extract.) A. Arlotta. 
Riv. ital. di stomatol. 6: 290, March, 1951. 


The diagnosis of actinomycosis of the neck or face by clinical examinations and by 
laboratory tests, under certain circumstances, may present serious difficulties. However, 
in a case where the tissue inflammation is characterized by a chronic process with a slow 
tendency of healing, with episodes of exacerbations and the resistant or rather the re- 
fractory behavior of the inflamed tissues to methods of treatment commonly accepted, the 
diagnosis of ‘‘ray-fungus’’ infection may be suggested. It is natural that the exclusion 
of specific lesions as tuberculosis and syphilis must forego the diagnosis of actinomycosis. 
The passive character of the regional lymph nodes shown to actinomycotic lesions forms 
the fundamental thought behind this clinical report. It is known that the regional lymph 
nodes of the neck are not affected by the ‘‘ray-fungus’’ infection, provided that the lesion 
is not followed up by the pyogenic microorganisms. In that case the regional lymph 
nodes naturally would be involved in the pathologic process. Similar difficulties may 
arise in making a diagnosis based on laboratory tests. The tendency to believe in the 
simplicity with which the ‘‘ray-fungus’’ can be demonstrated is not justified. Kantorowicz 
described a case of actinomycosis of the neck and face, where the diagnosis could be estab- 
lished after 15 unsuccessful attempts only. It is well known that the bacteriologist must 
possess great skill and dexterity in developing the ‘‘ray-fungus’’ culture without con- 
tamination. 

Treatment: Previously the application of symptomatic methods offered the only 
way of treatment. Surgical interventions combined with x-ray irradiation and iodine 
dressings were more or less successfully used. Trauner, in 1931, took the view that the 
apparently immune attitude of the regional lymph nodes to actinomycosis might offer an 
element of treatment. This suggestion by Trauner has been seriously considered by many 
pharmacotherapists, who since that time apply the medium for therapeutic use in quan- 
tities. The drug is administered through the intramuscular way in daily increasing doses, 
according to the gravity of the case. The author reports clinical evidence of the success- 
ful use of the drug. In one case, however, where the lesion had a history extending for 
many years, roentgen-ray examination showed the existence of a local, circumscribed 
osteitis. But this patient was promptly healed by the removal of a laminary sequestrum 
of the lower jaw and by the combined therapy of a lymphoglandular extract. With regard 
to the patients’ social class the author was unable to distinguish any prevalence of one 
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or another group. The treatment, as the author points out, must be planned from a broad 
general point of view and the episodes of relapse should be evaluated according to their 
minor significance and their transitory character. The pharmacodynamic action of the 
administered lymph drug may be interpreted by the enzymic factor of protease. The 
created leukocytosis offers an abundant medium to produce this protein-splitting enzyme in 
The dominant and perhaps the exclusive role of the white blood cells in 
It might be con 
The two 


great quantities. 
the treatment of actinomycosis has been recognized by other students. 
sidered that the use of penicillin does not antagonize the lymph nodular therapy. 
drugs rather exhibit a synergistic result by actively supporting and increasing each other’s 


individual, pharmacal effect. 


A. G. N. 
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K. W. Knox. 





Mucins and Mucoids in Relation to Dental Problems. 

55: 355, October, 1951. 

It is apparent that the mucoids are an important component of saliva. Of the sev 
eral physical and chemical functions that have been suggested, the most important is 
probably their role in plaque formation. As the plaque is intimately associated with dental 
caries, caries susceptibility would be expected to be related to the mucoid content. Al 
though clinical observations indicate this is the case it has not yet been possible to verify 
this fact experimentally. However, in an investigation of the mucoid content under econ 
trolled conditions, the presence of mucolytie organisms and caries susceptibility may well 
show that a relationship does exist, and a new field of preventive dentistry will then be 


opened up. 


A. F Be 








Herpes Zoster Appearing After Trauma. J. V. Klauder. Arch. Dermat. & Syph. 64: 407, 


October, 1951. 

In 1947 the author reported eight cases of herpes zoster appearing after peripheral 
nerve injury, secondary to trauma of the skin or cornea. 

After the publication of this paper the following letter was written by a physician: 
‘*My 74-year-old mother had two rudimentary teeth in her left lower jaw with fistula 
formation. The two teeth were removed with great difliculty requiring extensive use of 
hammer and chisel. Exactly three weeks later, she developed herpes zoster of the first 
ramus of the fifth nerve on the left side, involving the cornea and causing a secondary 
glaucoma. Although the trauma was in the region of the third ramus, [ still feel, after 
reading your article, that it might have been the cause of the herpes.’’ 


Author’s Comment 


‘*It becomes apparent that herpes zoster may appear not only at the site of direct 
injury to the skin but also in a region that has been forcibly stretched or twisted. 

‘*In my original report discussion was made of the following possibilities concerned 
in etiology. The virus of herpes zoster exists in the body at the time of injury, the latter 
producing a locus minoris resistentiae; the virus is introduced at the time of injury, re- 
sulting in an ascending infection of the nerve, or the nerve is involved through a transfer 
of the virus, by the biood stream, since the virus is neurotropic.’’ 


oo 





A Case Report. M. Goldstein. 





Aplastic Anemia: Initially Observed in Dentist’s Office: 
D. Digest 57: 456, October, 1951. 


A young woman, aged 24 years, presented herself to the dentist’s office with the chief 
complaint of ‘‘bleeding gums.’’ She reported that on awakening in the morning her pillow 
was covered with blood. Clinical examination revealed spontaneous bleeding from the 
‘gingival crevices. 

The dentist suspected a blood dyscrasia and this was confirmed by laboratory studies: 
R.B.C., 2,700,000; hematocrit reading, 38; no platelets; W.B.C., 2,300; lymphocytes, 86 per 
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cent; mature polymorphonuclear lymphocytes, 4 per cent; band forms, 6 per cent; bleeding 
time, 18 minutes, clotting time, 8.5 minutes: no clot retraction in 24 hours. 
The patient was admitted to a hospital and died on the thirteenth day: the diagnosis 


was aplastic anemia. 


T. J. G. 


Pemphigus Vulgaris—Cortisone Therapy. M. H. Samitz and R. H. Wiggall. Arch. Dermat. 
& Syph. 64: 478, September, 1951, 


‘S$. B., a white man aged 56, presents superficial ulceration of the buccal mucosa, 
hard palate, and tongue. There are crusting and ulceration of the lower lip and crusted lesions 
on the back, chest, abdomen, and extremities. He has bullae on the dorsum of the left 
foot and between the toes. There is mild hyperkeratosis of the soles with fissures in each 
palm. There is paronychia of all the fingers. About a year and a half ago the patient 
noted sores in his mouth and, about six months ago, the lesions on his feet. He was ad- 
mitted to the hospital in June, 1950, and received corticotrophin, 75 mg. five times a day 
and 50 mg. three times a day. The cutaneous lesions improved but those in the mouth 
only slightly. He was readmitted in August, after the reappearance of cutaneous lesions, 
and ACTH was again administered. Edema developed with a 10 lb. (4.5 kg.) gain in 
weight. The lesions again improved, but the improvement in the oral lesions was less than 
in the cutaneous lesions, Two weeks ago the bullae again appeared. 

‘*Seven years ago the patient suffered cerebral thrombosis with impairment of vision 
and deafness. 

‘*The blood pressure is 110/80, The general physical findings were not significant 
except for deafness, 

‘*A blood count revealed 73% hemoglobin, 3,540,000 erythrocytes, and 9,000 leuko- 
cytes. A urinalysis showed a trace of albumin. The blood urea nitrogen was 39.8. The 
fasting blood sugar was 115. The initial eosinophil count was 1,300 per cubic millimeter; 
after four hours of cortisone therapy it was 218. 

‘‘The patient was treated with cortisone, 300 mg. the first day and 200 mg. the next 
two days, 150 mg. a day in divided doses. There was cessation of formation of bullae but 
only a slight change in the mouth lesions. Potassium permanganate baths and 1% iodo- 
chlorhydroxyquin (vioform) in shake lotion were also prescribed.’’ 


2. 4 & 


Pemphigus Vulgaris—ACTH and Cortisone Therapy in Pemphigus Vulgaris. E. W. Nether- 
ton. Arch. Dermat. & Syph. 64: 474, September, 1951. 


‘*M. G., aged 39, a white man of Jewish descent, came to the Cleveland Clinie Hospi- 
tal on July 21, 1950, complaining of soreness of the mucous membrane of the mouth, erosion 
about the umbilicus, and a few bullous lesions on the trunk. He had always enjoyed good 
health, and his past and family history were not significant. In October of 1949 a red, 
moist, well demarcated area developed about the umbilicus. In February, 1950, he ex- 
perienced some pain on swallowing. 

‘*When first seen in the clinic, there was a well demarcated, bright-red moist area 
involving and surrounding the umbilicus. On the upper portion of the back there were 
two ruptured bullae. Jn the mouth there were numerous small vesicles and a few ruptured 
bullous lesions. The lesions involved the mucosa of the cheek, the soft palate, the anterior 
pillars of the tonsils, and the lower gum. There were a few lesions along the sides of the 
tongue. The inflammatory reaction about the lesions in the mouth was very slight. 

‘*A diagnosis of pemphigus vulgaris was made, and the patient was so informed. He 
had just recently moved to Cleveland from Chicago, and because of his apprehension regard- 
ing the diagnosis he returned to Chicago to consult his family physician. There the diagnosis 
of pemphigus vulgaris was made, and he was admitted to the hospital for corticotrophin 


therapy. 
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‘<Following the administration of corticotrophin, his lesions disappeared and he was 
discharged to be treated as an ambulatory patient, and he has been under observation since 
that time. 

‘*Tt has been found that as long as corticotrophin is given in the total dosage of at 
least 100 mg. in 24 hr., there is no recurrence. However, when the dosage is decreased 
below 100 mg. there is prompt recurrence of the lesions in the mouth. There has been 
no recurrence of the cutaneous lesions. With a recurrence, it is necessary to increase the 
total dosage, up to 150 mg. a day, in order to obtain satisfactory response. On two occa- 
sions there has been relapse, when the total dosage was decreased below 100 mg. The pa- 
tient is now receiving 100 mg. of corticotrophin divided into four doses, every 24 hr., and 
in addition is taking 250 mg. of cortisone by mouth. Also, he is taking 4 gm. of potassium 
chloride daily, is on a very low salt diet, and is receiving 250 mg. of choramphenicol three 
times a day. Shortly after his return to Cleveland, sodium arsenate, 2% aqueous solution 
given by hypodermic in increasing dosage, was instituted as an adjunct to the other treat- 
ment mentioned. The dose has been increased gradually up to 1.5 ce. at the present time. 

‘“There have been no constitutional symptoms. Laboratory studies have consistently 
shown normal findings. The hemogram has remained normal. The blood potassium and 
sodium estimations, which have been carried on during his treatment, as well as the eosino- 
phil response, indicate that he is tolerating and responding to the corticotrophin and 
cortisone treatment in the proper manner. At the present time there are no cutaneous 
lesions, and the mucous membrane of the mouth is free of vesicles and bullous lesions, 


There has been no edema or appreciable gain in weight.’’ 
T J 6 


EXODONTIA 


Bacitracin and Gelfoam: Combined Use in Dentistry. A. D. Alexander. U.S.A.F. M. 
J, 2: 1247, August, 1951. 


Clinical observations in over 1,000 patients proved to the author that Gelfoam when 
placed in antibiotic solution prior to insertion into a wound, created by the removal of a 
tooth, is of greater value than when used alone. 


Author’s Summary 


‘‘Gelfoam is of aid in the control of postextraction hemorrhage, and is valuable in 
obliterating ‘dead space.’ Because it is completely absorbed, minimal scarring is pro- 
duced. Gelfoam further aids healing by furnishing a clot matrix. 

‘‘Bacitracin is an effective locally acting antibiotic agent particularly adaptable to 
oral use. The combination of gelfoam and bacitracin results in a product which embodies 
the desired qualities of both. 

‘“In the treatment of already established infections, bacteriologic evaluations are 


needed to identify the causative organism and thus indicate the proper antibiotie or other 
therapeutic treatment. No antibiotic is a substitute for good surgical technic. ’’ 
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Operative Oral Surgery 


FACIAL PAIN 


WiuuiAM F, Harrican, A.B., M.D., D.D.S.,* New York, N. Y. 


AIN about the face is the most common complaint that brings the patient 

into the office of the dentist or the physician. It is the duty of the dentist, 
or the physician to determine, if possible, the etiological factor involved in 
this most common complaint before instituting treatment. To make a proper 
diagnosis the dentist or the physician in charge of the patient with facial pain 
must have not only an understanding of the anatomical tissues involved, the 
normal and altered physiology of nervous tissue, and the specific and non- 
specifie entities related to pain, but he must alse bear in mind the psycho- 
logical aspect as well. 

Tissues and Organs of the Face 

In a discussion of facial pain we should take into consideration the vari- 
ous tissues and organs involved. These include the skin, mucous membrane, 
musele tissue, also the tongue, bone, blood vessels, and the teeth. 


Skin.—As far as the skin that covers the face is concerned, it should be 
noted that the nerves form plexuses in the deep subcutaneous tissues, and 
secondary plexuses, as they ascend through the skin. Medullated sensory 
nerves end in various corpuscles or free nerve endings, some of which pene- 
trate the epithelium. Therefore, the skin of the face is more sensitive than, 
for example, the skin of the plantar surface of the feet or the palms of the 
hands. Here, the nerves pass through the corium in tunnels of connective 
tissue so that pressure is borne primarily by dense fibrous tissue, rather than 
by the nerves and vessels themselves. 

Muscle.—<As far as the muscles are concerned, they are covered by a con- 
nective tissue sheath called the external perimysium. This divides the muscle 
into bundles or fasciculi by means of numerous septa. These septa constitute 
the internal perimysium. This is mentioned to indicate that the nerve supply 
to musele is embedded in the perimysium. Naturally, the nerves supplying 
museles are chiefly motor, but they also contain a sensory component. These 
sensory components contain free endings. The nerve fibers wind in spiral-like 
fashion around the muscle cells and both the muscle and nerve are embedded 
in loose connective tissue, which in turn is surrounded by a denser connective 
tissue sheath. 

Since the tongue is primarily a muscular organ it might be appropriate 
to indicate that its sensory nerve supply is the termination of the lingual 

*Professor of Oral Surgery; Chairman of Department of Oral Surgery, New York Uni- 
versity College of Dentistry; Chief, Oral Surgery, Bellevue Hospital and University Hospital, 
New York University-Bellevue Medical Center. 

Read before the Course in Diagnostic and Surgical Technics of the New York Institute 
of Clinical Oral Pathology, Jan. 17, 1951. 
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branches of the fifth cranial nerve anteriorly, and the lingual branches of the 
ninth glossopharyngeal nerve posteriorly. These nerve endings form a plexus 
in the submucous connective tissue, consisting of medullated and nonmedullated 
fibers, and in some places beneath the cireumvallate papillae nerve celis are 
found grouped in small ganglia. The terminal branches of these nerves end 
in part, in all probability, in bulbous corpuscles, but most of them enter the 
epithelium and extend to the outer epithelial cells as nonmedullated fibers. 


Bone.—Ilistologically considered, bone contains medullated and non- 
medullated nerve fibers in the periosteum. Some fibers end in the lamellar 
corpuscles, while others enter the Haversian canals and the bone marrow, and 
chiefly innervate the blood vessels. 

Blood Vessels.—Ilistologically, the blood vessels are categorized or broken 
down into an intima, media, and externa. Medullated and nonmedullated 
fibers are seen in the externa. They include vasomotor fibers which innervate 
the smooth muscle cells and sensory or afferent nerves, which may have 
terminal endings that extend into the intima. There are no ganglia seen in 
the vessel walls and, therefore, the sympathetic fibers to the muscles travel 
a considerable distance to their terminations. 

The Teeth.—The teeth are supplied by branches of the alveolar nerves, 
which enter the apical foramina. These nerves lose their sheaths and form a 
loose plexus under the odontoblasts between which they terminate in free 
nerve endings. It is not within the scope of this discussion to state categori- 


‘ally whether they extend further into the dentine. It might be stated, how- 
ever, that the pulp matrix is fluffy and gelatinous, and retains a somewhat 
embryonal appearance. This is a welcome adaptation since the entire pulp 
is enclosed in a bony-like encasement. This permits this loosely packed con- 
nective tissue, at least, some transient exudates, which follow mild trauma, 
and to which the teeth are constantly subjected. 


The Nature of Pain 

In order for pain to manifest itself subjectively, there must be a stimulus 
of sufficient strength. In other words, when a stimulant of any one kind is 
applied to tissue it must have a definite minimal value in order to produce 
excitement. This minimal stimulus is called the threshold stimulus. This con- 
cept has a practical clinical applieation.. Analgesic drugs, for example, ean 
‘aise the threshold by as much as 35 to 80 per cent for excitation in producing 
pain. 

It should also be pointed out that pain is a specifie sensation, and is not 
due to overstimulation of fibers serving touch, thermal change, position in 
space, ete. It is a specific sensory experience transmitted through nerve 
structure. This has been proved in spinal cord injuries, where pain and pain 
alone may be lost." 

The analgesic drugs, mentioned previously, also will raise the threshold 
of pain, but will not affect the threshold for fibers concerned with touch, 


hearing, vibration, position, and sense.” 
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. 

It might also be added that certain structures are equipped to give rise 
to pain only. Among these are the middle meningeal artery, arteries at the 
hase of the brain, scalp arteries, and possibly the teeth other than the enamel.* 

There are structures in the body whose afferent impulses will not bring 
about the perception of pain, and among these may be mentioned the brain 
parenchyma and the enamel of the teeth.* 


Nerve Structures Involved 


rom the time that a stimulus initiates impulses to the time a painful 
sensation reaches consciousness at least three neurons are necessary: (1) 
the receptor neuron, which is the primary neuron and is capable of responding 
to a particular stimulus; (2) the connector neuron, which is the neuron of the 
second order through which the impulse is conducted by way of special tracts 
within the spinal cord and the brain; (3) the central neuron which is present 
in the receiving stations where perception or reality is registered. It must 
he understood that the process is not as simple as it may seem; there are prob- 
ably many intervening neurons on the way. 

The primary neuron begins at the receptor station. The terms ‘‘extero- 
ceptor’’ and ‘‘interoceptor’’ were first used by Sherrington.® 

The meaning of exteroceptors has beén extended to include cutaneous, 
chemical, and distance receptors. The only ones that are given consideration 
in this paper are those of the free nerve endings, which serve pain. 

The free nerve endings are the most widely distributed receptors in the 
hody. The small myelinated nerve endings penetrate the epidermis within 
the eytoplasm of the cells, and the unmyelinated nerve fibers are in the dermal 
layers. This is true of the face, and is of clinical significance as an adequate 
stimulus for pain tends to cause cellular destruction and, thereby, initiate 
excitation in the sensory nerve endings. Along with the pain receptor endings 
we find various encapsulated nerve endings in the skin for touch and thermal 
changes. Again we note that these various nerve endings serve specific fune- 
tions. 

The interoceptive group of nerve endings may be divided into pro- 
prioceptors, which are concerned with muscle, and position sense and, 
therefore, have no bearing on the subject of this paper. However, the pro- 
prioeeptors also are the sensory end organs in muscles, tendons, and joints, 
and the blood vessels of most muscles are provided with free nerve endings 
producing pain. These are similar to free nerve endings elsewhere, but in 
the ease of muscle they are restricted to blood vessels and fascial aponeurotic 
sheaths. 

Clinieally this means that muscle pain should be due principally to the 
rupture of small blood vessels. The nervous system deals with various in- 
tensity stimuli through a variation in the number of similar sense organs set 
off by a given stimulus. Therefore, if two closely adjacent pain endings are 
stimulated simultaneously the resulting reflex-effeet will be considerably 
ereater than if either one is stimulatd separately.® 
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The increased effect of stimulation, of more than one end organ of a 
similar type is called spatial summation, while the increased reaction caused 
by repetition of stimulation of the same end organ is called the temporal 
summation of impulses. 

On the other hand an end organ, subjected over a period of time to noxious 
stimulation, manifests a diminishing rate of discharge. This is called adapta- 
tion, and may be observed clinically in many people who subject themselves 
for a long period of time to painful stimuli before seeking aid. 


Neuroanatomy of the Face 

So far we have concerned ourselves with the receptor end organs in the 
form of free nerve endings, which are the starting point for painful stimuli. 

As far as the face is concerned, the fifth cranial nerve is the chief sensory 
nerve. Neuron I for the trigeminal nerve is the semilunar ganglion or the 
first cell station, which is outside the central nervous system and corresponds 
to the dorsal root ganglion of any spinal nerve. 

The nuclear mass in the pons is tadpole in shape. The tail part of the tad- 
pole is called the spinal nucleus of the fifth nerve, while the swollen end 
portion is called the pontine or principal nucleus. The tail descends into the 
medulla and is continuous with the tip of the dorsal column of the gray matter 
in the spinal cord. This is important clinically for, in coronary occlusion and 
severe anginal pain, the pain at first is located to the chest which is supplied 
by the anterior portion of the first thoracic segment. It then spreads upward 
involving the arm and the neck, which are supplied by the upper cervical 
nerves, until it may finally reach the lower jaw and teeth, due to the close 
anatomical proximity of the cervical dorsal horn and the descending nucleus 
of the fifth nerve. 

Neuron II, or the fibers of the second order in the sensory pathway of the 
fifth nerve, arises from cells located in this main sensory and spinal nucleus 
of that nerve. They cross and run in two tracts to the ventral part of the 
lateral nucleus of the thalamus. Some of these tracts do not cross. These 
tracts are known as the trigeminal lemniscus, or the quintothalamie tract, and 
terminate in the thalamus. 

The third neuron consists of fibers which proceed in the thalamocortical 
tract to the somaesthetie area of the face, which is situated in the lower third 
of the postcentral gyrus. 

This is a brief description of the pathway for superficial pain impulses, 
which might arise in the cutaneous and mucous membrane areas of the face. 
It must be considered, however, that deep pain impulses may approach the 
central nervous system by means of pain fibers that attach themselves to blood 
vessels, or others that are associated with autonomic nerves which remain so 
affiliated until relatively near the central nervous system, when they join other 
peripheral nerves. 

Pain fibers from the face seem to have a homolateral and contralateral 
cortical representation, so that unilateral hemispherectomy usually does not 
result in analgesia of the face. 
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Physiology of Pain 

In the seale of evolution it is generally accepted that reflexes represent 
the primitive protective reaction to harmful stimuli. There is also reason to 
believe that in the more primitive states reflexes evolved before any specific 
sensation of pain was experienced. This view, which may seem somewhat 
philosophical, is wel] substantiated by the anatomical distribution of peripheral 
receptors. These receptors, or end organs which deal with pain, are much 
more numerous in the skin than in the viscera of the body. The pain receptors 
of the viscera seem to be activated primarily by tension stimuli, while the skin 
receptors respond to a wider variation of stimuli, whether mechanical, 
chemical, or thermal. It might be argued that in the evolutionary scale the 
units subserving pain are distributed throughout the body in proportion to 
the needs of certain parts of the body for protection. 

Pain when accompanied by a protective muscular spasm may be nature’s 
‘‘warning signal.’’ When pain continues for a considerable length of time 
it may not serve as a beneficial reaction, but may go on to destruction.’ 

Actually, when an impulse affects a nerve fiber a certain electric change 
takes place at the point of stimulation, and this is transmitted along the nerve. 
The rate of conduction of this impulse is a function of the size of the nerve. 
lor example, the large myelinated fibers conduct impulses at the rate of 100 
meters per second. The smaller, unmyelinated fibers may conduct impulses 
as slow as 0.5 of a meter per second. In between these extremes, we have the 
average-sized myelinated and unmyelinated fibers with their corresponding 
intermediary rates. Pain impulses, in these various-sized fibers, vary in rate 
from 1 meter to 30 meters per second. This has clinical significance in that 
impulses starting in various fibers with different rates of conduction might 
give a different sensation when they reach consciousness. 

This is demonstrated when a person catches his finger tips in a closing 
door. The first sensation is instantaneous pain at the finger tip. This is 
followed at an appreciable lapse of time by an aching pain, which involves 
the entire arm, It is clear that we have a ‘‘fast’’ and a ‘‘slow’’ pain. We 
should also note a difference of quality in the two kinds of pain. The fast 
pain being intense is of shorter duration and is usually more easily localized. 
The slow pain is diffuse, more difficult to localize. It usually feels better if 
the patient rubs or massages the affected part. 

We might say that we have two types of cutaneous pain: the abrupt type, 
with a quick onset and a rather pricking quality, which terminates quickly, 
and the burning type, which is slow in onset, never reaches an abrupt climax, 
and reeedes more slowly.* 

Experiments® have been carried on which indicate that pain produced 
by pinpricking, or first pain, is carried mainly by large medullated fibers with 
a conduction rate of 10 to 90 meters per second. The slow pain that is ex- 
perienced after the initia] pricking pain is mainly carried by the smaller slow 
fibers, which conduct at a rate of 0.6 to 2 meters per second, 
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Other experiments'’ show that in patients with peripheral neuritis there 
was no lowering of the pain threshold for stimulation with pricking pain. 
If any reactions were noticed, the pricking pain threshold was elevated. How- 
ever, experience has shown that pinpricking has caused pain at a lower 
threshold, when a patient with nerve injury caused by tumor pressure was 
stimulated. This would indicate that the pain threshold was actually lower 
in regions of hyperalgesia for reasons other than damage to the tissues sur- 
rounding the nerve pain endings. 

In the face, as in the rest of the body, the skin contains two types of 
apparatus for noxious stimuli, one giving rise to pricking pain, which reaches 
perception rapidly, the other giving rise to burning pain, which reaches per- 
ception more slowly. This burning pain threshold may be lowered in an 
abnormal condition which involves the peripheral nerves, while a_ true 
hyperalgesia, in relation to a lowered threshold, may result also from damage 


to nonneural tissue. 


Nerve Fibers Affected by Impulses 


What happens when an impulse affects a nerve fiber? It was pointed out 
earlier in this discussion that in the presence of an electrical charge, and where 
the shock intensity is sufficient to activate all the sensory fibers of the nerve, 
it was found that action potentials tend to group themselves into three dif- 
ferent elevations due to variations in the conductive speed. 

If a single nerve fiber is stimulated the impulse is indicated by a sharp 
‘spike potential,’’ which is followed by a series of minor fluctuations before 
the nerve reaches its resting stage. These minor fluctuations are known as 
‘after potentials,’’ and are important because as long as they exist the fiber 
exhibits an altered susceptibility to further stimulation. Thus, a nerve fiber, 
during the spike potential interval of about 0.4 millisecond, may be completely 
refractory to further stimulation. Following this for a period of some 15 
milliseconds, the fiber may be more easily susceptible to a second stimulation, 
and will, therefore, respond to a stimulus of less than usual threshold in- 
tensity. This corresponds to a period of negative after-potential. lollowing 
this supernormal response period, there is a subnormal response period before 
it will respond to a threshold stimulus. This now corresponds to the period of 
positive after-potential. 

An understanding of what has been said previously herein is of much 
clinical significance. That a nerve has to make readjustments within its fibers 
before it will respond again to a threshold stimulus, and that anything which 
tends to alter its rate of recovery will exert some influence on further activity 
are fundamental considerations to bear in mind. On the other hand, sub- 
threshold stimuli may summate to produce noxious impulses. 

To interpret these findings on the relationships of peripheral nerves and 
the central nervous system, we are able to understand what is called ‘‘after- 
discharge.’’ This refers to a prolonged effect on the activity of anterior 
horn cells by a single afferent stimulus. The persistence of ‘‘after-discharge’’ 
corresponds exactly to the length of time that the negative potential is 
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sustained within the cord. The negative cord potential represents a sus- 
tained activity within ‘‘internuncial neurons,’’ i.e., a group of spinal 
cord neurons interposed between afferent and efferent units which take part 
in reflex activity. These internuncial neurons provide a pathway for incoming 
impulses to the motor horn cells. The impulse is dispersed into short direct 
pathways, or long complex pathways. 

The idea of an internuncial pool helps to clarify certain activities of the 
central nervous system. There is the possibility that a number of afferent im- 
pulses will inerease the magnitude of response of a second group of impulses. 
The greater reflex effect of the second volley of impulses can be explained by 
the arrival, at the motor horn eell, of impulses coincident with the arrival of 
other impulses, which are set up by the conditioning volley, but have been 
delayed in reaching the anterior motor horn cell by passing through longer 
chains of the internuncial pool. This process is known as ‘‘facilitation.”’ 

Another characteristic of the central nervous system is ‘‘inhibition.’’ The 
internuneial pool concept has been utilized to illustrate forms of inhibition. 

It is maintained" that the posterior horn neurons are more than simple 
relay stations, but are capable of either facilitating or inhibiting the sensory 
impulse before reaching the secondary neuron. It could be interpreted that 
they are actively engaged in purposeful integrative functions, which would 
affect normal sensory impulses. Head and Thompson" are of the opinion that 
afferent processes are more complex at their origin, and become continuously 
more specific and simpler as they are subjected to a modifying influence in the 
central nervous system. 

It is assumed that discriminative sensations such as touch, position in 
space, and discrimination may normally exert an inhibitory influence on 
noxious impulses. Therefore, unless the pain impulses are strong enough 
to dominate, the entire sensory pattern of painful sensation does not register 
in perception or in consciousness. 

Also, if this were not the ease, all stimuli, above a certain intensity, would 
call forth involuntary protective reactions; and, therefore, higher learning 
and discriminative reactions would be interfered with to an extent that the 
normal individual would become abnormal. 

It could be supposed that in the normal individual the central nervous 
system favors the transmission of the finer sensibilities, while the pain impulses 
are inhibited up to a certain point. Under abnormal conditions, whether they 
he psychie or organic, it is possible that the pain pathway is thrown open, 
and the finer sensibilities are left in the background. 

We observe thus a dual aspect of pain. The distinetion between per- 
ception and reaction is more readily maintained in the ease of the finer 
sensibilities.’2. In the case of pain there is a more definite category, which is 
inborn as well as acquired, and confuses the contrast between perception and 
reaction. 

Examples of variance in pain perception and pain reaction are seen in the 
differenee of individuals during combat or competitive sports, or in some 
women during ehildbirth. An individual who enters a dentist’s office for a 
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surgical treatment may have intense pain perception at every maneuver, while 
the same individual in the prize ring may be hurt much more often, and 
more severely, but his perception is of an indifferent kind. Although pain, as 
defined, is a specific sensory experience, it may dominate a situation as a result 
of its linkage with strong feelings and unpleasant emotions. Clinically, we 
might say that analgesias and sedatives, while affecting the pain threshold, 
perform in addition a major function of modifying the patient’s reaction to a 
given situation associated with fear. 

A discussion of pain is incomplete without some consideration of the value 
of the psychologic approach. The strength of a stimulus and the neurons of 
conduction are important factors in the mechanism of pain. But they are 
organic in nature and are not really pain, for pain is subjective and manifested 
in symptoms and perception. Pain is a variable concept. What might be 
excruciating pain in one individual may be barely perceptible in another. 


















Apprehension and Fear 








Every patient has added to his sensory perception a number of associated 
ideas, apprehensions, and fears. A mild degree of pain may become a major 
problem in some person, if it is associated with a fear, for example, of cancer 
or some incurable disease. Here is where the art of medicine and dentistry be- 
comes a potent factor. The reassurance and convincing evidence that the 
patient’s fears are unfounded can reduce the pain to minor proportions. It is 
generally known that a toothache, for example, may increase at night, when 
other incoming sensory stimuli are diminished and the odontalgia oceupies the 
main focus of attention. On the other hand, how often do we hear that on 
reaching the dentist’s office the pain has diminished or stopped. This may be 
explained on the grounds that the patient realizes relief is at hand, or that the 
fear or anticipation of surgical intervention has pushed pain perception into the 











background. 
The idea of fundamental oneness of mind and body has received some sup- 


port.'* Everyone becomes aware of the relationship of the disturbance of the 
mind, as it affects the body, and also of the disturbance of the body as it affects 
the mind. An illness which causes excessive worry may, in turn, disturb the 
functioning of internal organs, which disturbance may only increase the original 
symptoms. What is important to the practitioner is to realize that treatment 
should be initiated toward combating the original cause, whether it be mind 
or body. Pain may not be evaluated as a purely protective mechanism. If pain 
lasts long enough it may interfere with the functioning of every part of the 
body, and then it becomes a destructive mechanism." 

The term psychic pain is often used indiscriminately. It is usually referred 
to a type of pain in which no diagnosis has been made that relates to peripheral 
or central organic basis. An extremely nervous patient causes pain to become 
so dominant a factor in his own mind and actions that a grave mental upset 
may be the end result. It takes a careful work-up on the part of the diag- 
nostician to rule out pain as a cause or establish its presence. It is very difficult 
to say whether psychic pain lacks an organic basis because it does not fit into 
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any pattern or conformity. However, this does emphasize the importance of 
having a detailed history and physical examination in order to establish pain 
as an etiological factor. 

Definitions 

Neuralgia as we know it refers to nerve pain. It is pain along the course 
of a nerve. It is sharp, shooting, lightning-like, intermittent in character, and 
of relatively short duration. 

Neuritis, on the other hand, is an inflammation of the nerve. It is deep- 
seated, aching, diffuse in character, and relatively continuous, but varying in 
intensity. 

Neurosis refers to a funetional disorder which is not associated with any 
known organic lesion. 

If a patient comes into an office complaining of pain, a routine history and 
physical examination are a first requirement. As far as pain is concerned, there 
are certain valuable questions that should be answered by the patient. 

The doctor should inquire if there was a history of a previous similar 
attack. He should also inquire whether the onset was acute and sudden or 
gradual. The location of the pain, at the onset and its final localization, is 
important. The character of the pain, whether sharp, dull, or boring, and the 
duration and constaney, whether intermittent or continuous, should be elicited 
from the patient. Also the doctor should inquire where the pain radiates, and 
in women, whether it has any time relation to menstruation. Most important 
for odontalgia is whether heat or cold relieves or aggravates it. Certain asso- 
ciated signs and symptoms, such as temperature, leukocytosis, tenderness, 
rigidity, nausea, prostration, and syneope help to place it in the proper 
diagnostie category. 

Before discussing definite clinical entities, it is desirable to have a clear 
understanding of superficial and deep pain, referred pain, rigidity and tender- 
ness, and the loealization and spread of pain of the face in general. 


Categories of Facial Pain 

We have already stated that superficial pain is abrupt in onset which 
has a lightning-like quality and terminates abruptly. This is a neuralgia- 
like pain. 

Deep pain on the other hand is a neuritis-like pain, continuous, aching, and 
hurning-like in character. Facial pain that is deep in character usually arises 
within the sinuses or orbit, and is associated with blood vessels. It has been 
shown that the arteries of the face, particularly the superficial temporal, may 
give rise to noxious impulses. Evidence points to dilatation rather than con- 
striction as the cause of vascular pain.’® However, vasoconstriction pro- 
dueing muscle ischemia may bring about pain. It is reported that adrenalin, 
when applied to the middle meningeal artery, produced a vigorous contraction. 
This decreased the diameter of the lumen of the artery, and yet there was no 
pain.’*® In addition to vasodilatation, traction or displacement of blood vessels 
may produce deep pain, for, as we have stated before, there are many pain 
fibers present on the surface of blood vessels.*’ 
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The signs and symptoms of deep pain, however, were the same regard- 
less of the initial cause. Besides being deep, aching, and diffuse, there were 
also associated muscle and glandular reactions, such as rigidity and tenderness, 
lacrimation and nausea. 

Deep pain is often followed by the contraction of muscles. These contrac- 
tions result in pain and tenderness of the muscles involved. Clinically, this 
might suggest the presence of trismus when associated with impacted teeth 
and pericoronal infection. 

An experiment was tried to show that tenderness sometimes results from 
a central spread of prolonged noxious stimulation. Robertson, Goodell, and 
Wolff'* induced headache, deep tenderness, and hyperalgesia by the prolonged 
stimulation of a tooth. They then injected procaine intracutaneously in the 
region of temporal pain. This produced analgesia of the skin, and the head- 
ache was eliminated in part. The temporal muscle beneath the skin remained 
tender to palpation, but when procaine was injected deeply into the temporal 
musele, pain still persisted, but local tenderness was no longer present. How- 
ever, when the mucous membrane about the tooth apex was infiltrated with 
proeaine all pain was eliminated. 

The same group performed an experiment to show the localization and 
spread of pain from stimulation of certain areas about the paranasal sinuses. 
When the mucosa about the normal opening of the anterior accessory sinuses in 
the middle meatus of the nose was stimulated, the pain was at first localized 
intranasally. However, if stimulation was prolonged the pain spread about the 
nose and cheek, into the temporal region and into the upper teeth. They con- 
cluded that the spread of pain could be projected into the same embryological 
segment. If the stimulation was carried even further, the pain spread from the 
second division of the fifth nerve into the first and third divisions. This new 
pain area had such a deep aching quality that it minimized the pain from the 
nose. They concluded from these investigations that, depending on the intensity 
and duration of the painful stimuli, the pain may remain localized for a while 
within the same nerve division or segment, or it may spread to other parts so 
that it appears to come from peripheral structures, receiving their nerve supply 
from adjacent segments. We all surely have experienced these same conditions 
with long-standing toothache. 

Hyperalgesia, or after pain, must also be considered. It is generally known 
that following the removal] of some impacted teeth, because of their positions in 
relation to the mandibular canal, areas of hyperalgesia are encountered. The 
cause for this pain has not received a satisfactory explanation. It is possible that 
due to the removal of the tooth there is a certain compression injury to the 
nerve, which might bring about ischemia, and thereby produce hyperalgesia. 


The History and Examination 


Among the most common causes of facia] pain is pulpitis, and its result, 
extension into the periodontal tissues in the form of pericementitis and abscess 


formation. 
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Pulpitis pain may be local or referred, depending on its duration. The 
diagnosis of pulpitis entails a history and a physical examination, including 
inspection, palpation, and pereussion. After a careful history has been taken 
and a physical examination made, various laboratory tests should be employed, 
including the x-ray and thermal and pulp testing, all of which may help to 
confirm the diagnosis. 

The character of pain should be studied. The condition may be diagnosed 
as neuralgia when the pain is sharp, shooting, and intermittent. If of some 
duration it may be referred to definite areas. Pain from the maxillary incisors 
is referred to the frontonasal area. Pain from the maxillary canines and first 
premolars is usually referred to the nasolabial area. Pain from the second 
premolar and first molar is referred to the temporal area, or to the area that 
surrounds the lower and outer borders of the orbit. Pain from the second and 
third maxillary molars is referred above and below the temporomandibular 
joint. 

The mandibular incisors, canines, and first premolars refer pain to the 
symphysis and mental foramen area. Pain from the other mandibular teeth 
is referred close to the angle of the jaw, and upward behind the ear. These 
early areas of referred pain aid us in diagnosing whether an upper or lower 
tooth is involved. In general, pain from the maxillary teeth is referred 
above the plane of occlusion while pain from the mandibular teeth is below 
the plane of occlusion, and very often involves the area around the ear. There- 
fore, in taking the history the first question to be asked is whether the patient 
experienced earache. 

If the pain is of long enough duration, the more localized areas become 
more diffuse as the entire division of the fifth nerve may become involved, and 
even all three divisions may become involved. 

In our history taking we have observed that thermal change is the most 
important symptom that differentiates pain from teeth, and facial pain from 
other sourees. Heat and cold will aggravate or relieve pain, depending on 
the condition of the pulp at the time of testing, while heat and cold have no 
effect on other types of facial pain. 

Following the completion of the history, inspection, palpation, and per- 
cussion should follow. A tooth should not be removed without pereussing it. 
Sometimes it is the most valuable test we can perform, for any tooth that is 
more sensitive to pereussion than its neighbor should be considered with 
suspicion. 

The x-ray should be used to verify the clinical findings. We stress an 
axiom in teaching oral diagnosis, namely, that we treat patients, and use 
x-rays only as an aid to diagnosis. 

Why do patients experience pain from carious teeth? The explanation 
that may be considered satisfactory is that caries, or disease of teeth, probably 
lowers the pain threshold so that the ordinary innocuous stimuli become 
noxious. 

It was found’® that thermal, chemical, or mechanical stimulation of the 
dentine results in pain and produces no other sensation. No pulp fibers have 
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a diameter greater than 10 y, therefore, indicative of slow conduction. On 
the other hand, the periodontal tissues have nerve fibers of all sizes and, there- 
fore, touch and produce pressure sensations, and pain thus originates in these 
tissues. 

Hyperalgesia in areas remote from the site of painful stimulation is not 
associated with a lowered pain stimulus, but in the area of painful stimulation 
the pain threshold is appreciably lowered. 

Clinically, this explains why ordinary stimuli, such as thermal changes, 
induce pain in carious teeth with an involved pulp. Dilation of the blood 
vessels and cardiae systole produce throbbing pain in diseased teeth due to 
lowered pain threshold. Carious teeth also give rise to painful stimuli due to 
the fall of barometric pressure at high altitudes. This is also explained by 
caries resulting in lowered pain threshold. 


Sinusitis and Facial Pain 


The second most common cause of facial pain is probably sinusitis. 
Sinusitis is of utmost importance to the dentist particularly in arriving at the 
differential diagnosis of maxillary sinusitis based on tooth pathology. Again, 
the diagnosis depends upon a good history, physical examination, and verifica- 
tion of findings by the x-ray and other diagnostic aids. 

A history of a previous head cold is invaluable. The character of the 
pain differs from that of pain of dental origin. It is not a peripheral type of 
pain, but it is deep, dull, koring, nonpulsating, and not associated with nausea 
or vomiting. Involvement of various sinuses gives different locations of face 
pain. 

For our purposes, we can divide the sinuses into an anterior and posterior 
group. Among the posterior group we have the sphenoidal and posterior 
ethmoidal sinuses, which drain into the superior meatus of the nose. Face pain 
and headache in this instance are usually observed between and behind the 
eyes, and over the vertex of the skull. The anterior group, in which we are 
most interested, include the anterior ethmoids, the frontal, and the maxillary 
sinuses. These have a common place of drainage into the middle meatus of 
the nose. This is important clinically, for an infection in one of the sinuses 
may spread the infection to the others in the group, resulting in a pansinusitis. 

Pain from frontal sinusitis localizes over the frontal region, while pain 
from maxillary sinusitis localizes over the middle face. The most important 
point in the differential diagnosis is the history of a cold, a pain that is 
not aggravated or relieved by heat or cold, and the lessening of pain in a 
recumbent position. Odontalgia is usually increased in a recumbent posi- 
tion due to increased blood to the part. The pain in frontal sinusitis 
becomes worse as the day progresses, while pain from the maxillary sinus 
usually has its onset in the early afternoon. A _ history of inability to 
breathe through the affected side of the nose is an important diagnostic fact 
to note. 

On inspection we could look into the nose, which would reveal boggy 


turbinates and possibly pus. 
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On palpation the whole area involved produces a dull, boring pain. On 
percussion of the maxillary teeth, they would be sensitive from the canine 
back to the molars. In other words, painful percussion would not be limited 
to one tooth any more than to the others. 

Finally, unilateral transillumination would show one side to be darker 
than the other, and a Water’s position x-ray would reveal a cloudy illumina- 
tion of the sinus or sinuses involved (Fig. 1). 


Fig. 1.—Water’s position showing cloudy unilateral maxillary sinus. 


Ear Involvement and Facial Pain 

For its size the ear probably has a larger nerve supply than any other 
organ in the kody. It is supplied by the fifth, seventh, ninth, and tenth cranial 
nerves. Therefore, many regions remote from the ear can elicit pain due to 
ear involvement, and vice versa. Pain may be felt in the ear associated with 
teeth, as has already been mentioned, with tonsilitis, with nasal pharyngitis, 
with disorders of the temporomandibular joint, and with disorders of the 
cervical spine, as the scalp and muscles in the immediate vicinity of the ear are 
supplied by branches from the upper cervical roots. Pain in the ear may be- 
come associated with typical and atypical facia] neuralgias, involvement of 
the glossopharyngeal nerve, and virus infections, such as herpes. 

The most common involvement of the ear is otitis media. Again there is 
usually a history of recurrent upper respiratory infection, and depending 
upon its duration the pain may be referred from the malar bone to the vertex 
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and occiput of the skull. The pain is throbbing in character, and the patient 
complains of difficulty in hearing associated with a heaviness and fullness in 
the ear. On inspection, the drum would exhibit various stages of hyperemia, 
fullness, loss of light reflex, and bulging. There would usually be an asso- 
ciated rise in temperature and stiffness, and tenderness of the sternocleido- 
mastoid muscle and muscles of the neck. 

External otitis is usually due to furunculosis of the external auditory 
meatus. The ear is extremely painful to motion, and there is associated 


rigidity of the masseter and temporal muscles, which is intensified by the 


motions of chewing. 


Fig. 2.—Deeply embedded tooth producing vague neuritis-like pain. 


Impacted Teeth and Traumatic Injury 

Another source of facial pain is impacted or malposed teeth. We are not 
referring here to partially erupted teeth with pericoronal infection as the 
source of pain, but are dealing with totally embedded teeth. These may pro- 
duce deep, burning-like pain due to pressure on afferent nerve fibers, probably 
producing ischemia. This pain, strange as it may seem, is usually intermittent. 
Therefore, in a patient complaining of vague pain, if no other source of trouble 
is discernible, pressure produced by those teeth (even without infection) 
indicates their removal (Fig. 2). 

Traumatic injuries are responsible for facial pain. With respect to frac- 
tures of the mandible, they are usually painful due to the continuous muscle 
pull. This is particularly so where there is an impingement of the mandib- 
ular nerve in the fragments. Pain can also be caused by healing when the 
jaws are in poor position, so that treatment consists of relieving the impinge- 
ment. JT*ortunately, this is rare. We have seen extreme pain in fractures 
where the posterior fragment about the angle of the jaw has not been im- 
mobilized. Pain is due to the continuous muscle pull with resultant impinge- 
ment of the nerve. The pain is due to lingual movement. If the fracture line 
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is so placed as to allow lingual movement, the patient experiences pain every 
time he swallows. The reason for this is that the temporal muscle is not 
involved in bueeal and lingual movement, but the masseter and internal 
pterygoid muscles are pulling against one another, and the fragment pivots on 
the temporomandibular joint. The internal pterygoid muscle has a greater 
slant and therefore a greater pull. It is also aided by the superior constrictor 
of the pharynx, which contracts every time the patient swallows, thereby 
pulling the fragment lingually. 

Maxillary fractures are not so painful as mandibular ones, due to lack of 
musele pull. In fact one of the best questions to ask a patient with a zygomatic 
fracture, involving the anterior maxillary wall, is whether the middle of the 
face is numb. Whenever the answer is in the affirmative, it may be established 
that that case represents a multiple extensive fracture, which has injured or 
cut the infraorbital nerve. Treatment usually involves a modified Caldwell- 
Lue operation. 





Fig. 3.—X-ray of sequestrum formation in osteomyelitis of the mandible. 


Another type of facial pain which may be considered in the category of 
traumatic etiology is pain due to the so-called dry socket. This pain, as we 
know it, is a deep-seated, constant, boring ache, for the medullary portion of 
the hone is exposed, and, therefore, the sensory afferent nerve endings are ex- 
posed to constant stimuli, unless protected. Together with this condition 
we have an infectious process as well. If it extends, the condition may develop 
into a more extensive osteomyelitis (Fig. 3). The treatment of the dry socket 
is to provide a sedative covering for the exposed bone, until nature completes 
its task. The important thing to remember is that if constant pain is not re- 
lieved, or the condition is aggravated by thermal change which follows an 
extraction, serious complications may result. Immediate and adequate treat- 
ment should be instituted at the earliest possible moment. 

Another origin of facial pain, on a traumatic basis, is the one that follows 
inandibular extractions. Here we note internal derangement of the temporo- 
mandibular joint. 
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Oral Tumors 


Bone may be involved primarily, or may be the point of secondary 


metastasis. ‘Bone may also be involved with various generalized dysplasias, 
which sometimes give painful symptoms. 


Fig. 4. 


Fig. 5. 
Fig. 4.—DBenign osteoma or torus mandibularis. 
Fig. 5.—Benign osteoma or torus palatinus. 


Tumors of the facial bones may be divided into benign and malignant. 
As a rule, the benign tumors are not painful. The most common osteomas 
occur in the form of exostosis. They are found in the midline of the hard 
palate and the lingua] surface of the mandible in the premolar area, andi are 


commonly called torus palatinus and torus mandibularis (Figs. 4 and 5). 
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Another benign form of tumor is the diffuse hyperostoses that involve the 
maxillary tuberosity area. These also are painless. In general it might be 
said that most benign tumors are painless unless secondarily infected. Those 
that lie within the bone have less chance of infection than those that are 
peripheral. Very often the chief complaint is a painless swelling. The diag- 
nosis is usually verified by an x-ray examination and a biopsy. 

Malignant tumors, however, are usually painful. The pain is typical, con- 
stant, boring and aching pain. Malignant tumors that are primary in bone are 
usually sarcomas. (Fig. 6.) Fortunately they are rare. Osteogenic sar- 
comas are found in facial bones, particularly the mandible. Occasionally, a 
periosteal fibrosarcoma may be seen. The third type is medullary tumors, 
such as endothelioma, or multiple myeloma. The type of pain found in these 


tumors has no differential diagnostic value as it is essentially the same. 





Fig. 6.—Osteogenic sarcoma of the mandible showing expansive type of bone lesion. 


Careinoma, being a tumor of epithelial tissue, is essentially a growth from 
the outside in (Fig. 7). It usually starts in the soft tissue of the mouth and 
extends by direct extension into the bone. However, one should be aware of the 
fact that careinoma of the sinus may exhibit bulging on the palate, without any 
superficial epithelial involvement (Fig. 8). A thorough examination of the 
antrum, by means of x-ray and biopsy, must be instituted with patients who 
complain of midfacial pain. 

Careinoma may extend to the facial bones by secondary metastasis. This is 
important to note in patients who complain of vague bone pain. The history is 
very important in these cases. If we are confronted with a patient who gives a 
history of a previous operation for cancer, with a complaint of facial pain and 
osteolytie lesion showing in the facial bones by x-ray examination, secondary 


metastasis must be considered. This points up the importance of taking a biopsy 
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X-ray of direct extension of epithelioma into bone. The chief complaint was pain 
and loosening of the anterior teeth; the patient first consulted his dentist. 


Photograph showing bulging on the palate due to extension of carcinoma from the 
antrum into the palate. 
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Fig. 9. 





Fig. 10. 


y metastasis of the mandible from primary tumor of th 


Fig. 9.—X-ray showing secondary 
prostate gland. (Courtesy, Dr. E. Brayton Lewis, Pilgrim State Hospital.) 
Fig. 10.—X-ray showing multiple myeloma of the mandible. The patient came into 


the office with pain and hemorrhage following an extraction. Myeloma was found by careful 
history and examination. 
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X-ray of the skull in Paget's disease. Note enlargement of the maxilla. 


Clinical picture of Paget’s disease involving the maxilla. 
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of all suspected tissue in oral surgery practice. Secondary metastasis to bone: is 
particularly common in primary cancer of the prostate, breast, lung, and 
thyroid (Fig. 9). 

Multiple myeloma may involve the mandible and give rise to bone pain in 
the facial area, as well as bone pain elsewhere (Fig. 10). 

Practically any disease that involves bone may give rise to bone pain. 
Paget’s disease gives rise to bone pain due to pressure on nerves (Figs. 11 and 
12). The osteoelastie resorption of bone, with simultaneous overgrowth of 
new, poorly ealeified irregular bony spicules, at some time or other gives rise 
to vague bone pains. The condition is easily diagnosed, and as far as the face 
is econeerned, it affeets the maxilla more than the mandible and, therefore, pain 
associated with it is often of the midface variety. 

Fibrous dysplasia, whether polyostotie or monostotic, may give rise to 
vague bone pain. In the face, this pain location varies according to the bone 
involved. Reeently, we treated a case involving the maxilla, which was pain- 
ful. We also treated a similar condition, but with no pain symptoms. There 
is no elear-eut rule here, and, if the overgrowth or replacement of the 
spongiosa and marrow by fibrous tissue involves pressure on certain nerves, 
we probably may note pain. 

Another typical facial neuralgia may be due to tumors involving the 
sensory root, the trigeminal ganglion, or the fifth nerve. Fortunately, these 
are not too common types, but they must be considered. Their intensity is 
high, but they can be distinguished from a true tie by their longer duration. 

They may involve the cerebello-pontine angle and thereby press upon the 
trigeminal root. The pain is more constant and persistent and is accom- 
panied by hyperesthesia of the face. 

Tumors of the middle cranial fossa may press on the trigeminal ganglion 
through the dura. These are endothelial tumors, usually attached to the 
meninges. Again, the pain is constant and burning in character, and asso- 
ciated with hyperesthesia of the skin of the face. 

Tumors may arise from secondary metastasis to the cranium or extra- 
cranial tissues, and involve the ganglion. They may cause intense burning 
pain of long duration, and more commonly they destroy the nerve, producing 
anesthesia. Other tumors may arise about the trigeminal ganglion itself. 
Again we have the deep, steady, aching pain, which may also be accompanied by 
eve signs, involving the third and sixth nerves, and vestibular signs involving the 
eighth nerve. 

Tumors within the cranial vault also have other associated symptoms of 
increased intracranial pressure. These may manifest themselves in choked 
dises, headache, vomiting, vertigo, mental symptoms, and convulsions. 

Herpes 

Another type of facial pain is that associated with herpes zoster and 
herpes simplex. Herpes zoster may involve the whole course of a peripheral 
nerve, while herpes simplex is associated with isolated peripheral locations. 
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Herpes simplex is often associated with menstruation, and when multiple it 


may be associated with allergy (Fig. 13). We have seen one extreme case 


related to the menopause. The lesions were multiple and recurred in various 
locations. All possible skin tests were found to be negative, vaccine treatment 
did not help, and finally the condition cleared up by itself one year after 
menopause had begun. 

Herpes zoster (Figs. 14 and 15) is more frequent on the chest wall, but 
about 15 per cent of all cases involve the trigeminal nerve. The first division 
branch of the fifth nerve is most frequently involved. The patient may enter 
the office complaining of pain, and there may be no other associated signs or 


symptoms. 


Fig. 13.—Herpes simplex. 


The pain, in contrast to tie douloureux, is a constant, burning-like type 
and is unilateral. A few days after its onset the condition may more readily 
lead to a diagnosis since the signs become more obvious, the peripheral nerve 
hecomes slightly erythematous, and followed by the typical 
The surrounding skin areas show various hyper- 
There may be some asso- 


distribution 
vesicle-like herpetic lesions. 
algesia and paresthesia reactions to the pinprick. 
ciated palsy of the muscles on the same side of the face. 

Occasionally, we can get herpetic involvement including the gasserian and 
geniculate ganglia and the vestibular nucleus. The pain here again is constant 
and burning. Usually the vesicles and blebs appear on the peripheral surface, 
but in these cases we have associated symptoms mainly of vertigo, unimpaired 
hea g, nystagmus, and tinnitus. 

Herpes zoster, whether located on the face or the rest of the body, appears 
more frequently in elderly people, and its duration seems to depend upon 
age. It may last indefinitely in people in the older age group. Wolff?’ points 
out that a vascular disease will more seriously affect a tissue with a decreased 


blood supply than a normally supplied tissue. Jt is a known fact that dorsal 
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root ganglia have a smaller blood supply compared with other parts of the 
nervous system. Therefore, in health the blood supply is adequate to main- 


tain cellular metabolism. However, in old age, where we see more arterio- 





Fig. 15. 


Fig. 14.—Herpes zoster involving the second division of the fifth cranial nerve. 
Fig. 15.—Same case showing unilateral involvement of branches within the mouth 


sclerosis, the blood supply may be inadequate so as to cause pain in the asso- 


ciated area. Clinically, this means that possibly ischemia is the mechanism 





responsible for prolonged herpetic pain in older persons, 
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Tic or Trifacial Neuralgia 
Another typical neuralgia causing tace pain is trifacial neuralgia or tie 
douloureux. <A true ti¢ is more often seen in middle-aged patients, and women 
are more often affected than men. For some unknown reason, it is usually 
It is most commonly seen in the second division of the fifth 


right-sided.! 
nerve, with the third division and the first division next affected in that order 
of frequency. It is peculiar in that it has definite trigger points, mainly in the 
supraorbital, infraorbital, and mental foramen areas. What is often over- 
looked is that the temporomandibular joint can also be regarded as a trigger 
point. In our own practice, during the past two years, we have seen typical 


trifacial neuralgia episodes related to subluxation of the temporomandibular 
joint (Fig. 16). This should not be peculiar, if we reeall that the auriculo- 
temporal branch of the third division of the fifth nerve supplies the temporo- 
mandibular joint. Since the joint is very often in motion, any abnormal 


mobility may start the trigger zone to become active. 


Fig. 16.—X-ray showing dislocation of the condyle from the glenoid fossa which was responsible 
for tic douloureux-like pain. 


The more common trigger points, however, involve the infraorbital and 
mental foramen areas. This pain may be initiated by anything that touches 
the skin in these areas. Washing, shaving, smiling, yawning, blowing the 
nose, or any other motion may set the impulse into motion. 

The pain is very sharp and lancinating and may last for forty to fifty 
seconds. It is usually followed by a period of relative freedom when it returns 
again. The entire episode may last for an hour or more and is followed by a 
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low-grade aching pain. The patient may be free from other attacks for as 
long as a year or more, but the attacks usually reeur at more frequent intervals 
after the first few times. Spontaneous recovery, without therapeutic proce- 
dures, may occur but they are the exception. 

The attack is usually unilateral, and is often associated with excessive 
fatigue and high nervous tension. Associated vascular diseases, such as 
hypertension, Méniére’s disease, and migraine are often noted. 

Various postulations have been offered as to the cause of tic. Dandy 
stated that structural abnormalities of the sensory root of the fifth nerve were 
the ease. Others attribute the etiology to disturbances of cranial circulation. 
Attacks of trigeminal neuralgia have been instituted in patients by the ad- 
ministration of Benzedrine Sulfate and epinephrine, which cause vasoconstric- 
tion.2® On the other hand, drugs that cause vasodilatation, such as amyl 


22 


nitrite, have stopped the pain.** 

It is known that pain may result from pressure ischemia of sensory nerves 
and their ganglia.** It is also established that the blood supply of the 
gasserian ganglion is poor. If the person so affected has an associated 
generalized arteriosclerosis to begin with, then a more acute ischemia might 
result through recurrent vasoconstriction. It may, therefore, he reasoned 
that any afferent stimuli, which produce a vasoconstriction in the areas 
supplied by the fifth nerve, may produce the pain of trifacial neuralgia by 
intensifying this vasoconstriction. This is particularly true in the blood 
vessels that are already showing organic changes, such as arteriosclerosis. 

Vasodilator drugs might aid in the treatment of tie douloureux. These 
drugs have been tried with some suecess. Amyl nitrite and nicotinie acid 
(200 mg. intravenously every four and one-half hours) have alleviated the con- 
dition somewhat. The inhalation of trichlorethylene (1 ¢.c.) may help due to its 
pain-raising threshold effect. 

We still have a number of people in whom vasodilator drugs have no 
effect. This may be explained on the basis that vasospasm may be so severe, 
or the structural organic defects may be so far advanced, that adequate dilata- 
tion does not take place.*° 

The treatment still consists of aleohol injections and surgery, when drugs 
have no effect. Peripheral avulsion of the nerve, in our experience, has been 


only temporary in success. We rely more on alcohol injection. 


Glossopharyngeal Neuralgia 

Another typical facial neuralgia is one associated with the glossopharyn- 
geal nerve. So far, most of the pain we have discussed has been associated 
with the fifth ecrania] nerve. The mechanism of pain perception is essentially 
the same for the ninth nerve as it is for the fifth. 

The glossopharyngeal nerve sends sensory fibers to the base of the tongue, 
the soft palate, the tonsillar fossa, and the internal ear. Pain involving this 
nerve may involve any of the structures mentioned previously. 

A true glossopharyngeal] neuralgia involves the tonsil and the ear, and 
has many characteristics of fifth nerve neuralgia, except in location. It is 
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most commonly initiated in swallowing, yawning, sneezing, or anything that 
moves the palate. Pain may also be initiated by moving the external ear. It 
is usually unilateral and more deeply seated than the pain of tie douloureux. 

The diagnosis is made by the symptoms and area of pain involved, and is 
verified, if cocainization of the throat, particularly in the tonsillar area, re- 
lieves the pain. Conservative treatment consists of administering vitamin IB 
complex, peripheral aleohol injections, which eliminate the trigger point. 
More radical treatment involves section of the glossopharyngeal nerve. 

It has not been fully established that the seventh nerve has any general 
visceral afferent fibers, or general somatie afferent fibers. The seventh nerve 
has generally been accepted as carrying special visceral, afferent fibers with 
cells of origin in the geniculate ganglion. Their peripheral fibers run by way 
of the chorda tympani and lingual nerves to the taste buds of the anterior 
two-thirds of the tongue. In 1818 Herrick?’ described general visceral afferent 
fibers in the seventh nerve, which he claimed carried deep visceral sensibility, 
and were probably found in all branches of the facial nerve. In the same year, 
Rhinehart** described general somatie afferent branches from the geniculate 
ganglion of mice, which terminated in the skin. 

Two eases have been reported of tie douloureux-like pain associated with 
the geniculate ganglion. In 1909, Clark and Taylor*® described a case with tie- 
like pain involving the ear region. After the operation, which involved see- 
tioning the seventh nerve with resultant facial palsy, the pain disappeared. 
Another case was reported by L. T. Furlow®’ in 1942. The patient complained 
of trigger point pain in the left ear that was alleviated by cuting the nervus 
intermedius. These cases suggest the possibility of tie douloureux-like pain 
heing associated with the seventh cranial nerve, as well as the fifth. 

Many patients with seventh nerve palsy have associated pain immediately 
preceding the palsy. This pain is usually in the region of the ear and deep 
in the face, and usually ends after paralysis has been established. This again 
So 


may imply the presence of sensory pain components in the seventh nerve. 
far, pain involving the seventh nerve has resulted in only isolated eases. But 
this much has been established, namely, when the pain was severe enough to 
bring about cutting of the seventh nerve the result was freedom from pain. 


Atypical Facial Neuralgias 

Coneerning the neuralgia-like pains we have discussed so far, they may 
be considered as being rather typical. We have another group which are 
the atypical facia] neuralgias. They may be classified as atypical for various 
reasons. They do not have particular trigger zones. They occur in a younger 
age group, they are not precipitated by facial movements, they are seldom 
localized to the distribution of the fifth or ninth nerve, and the pain is steady, 
diffuse, of long duration, and not intermittent. 

This group includes atypical facia] neuralgia, sphenopalatine neuralgia, 
vidian neuralgia, carotodynia, and pain associated with vascular syndromes. 

In the so-called atypical facia] neuralgia the pain is unilateral and spreads 
from the region of the nose, eye, and cheek to the neck and shoulder. There 
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may be associated with this condition nasal symptoms of congestion, Fay** 
coneluded ‘that these pains originated from the branches in the face to the 
external carotid artery. 

Another atypical neuralgia has been known as Sluder’s neuralgia or 


sphenopalatine ganglion neuralgia. Sphenopalatine neuralgia, as described 


by Sluder,*? is unilateral and is known as lower half face pain, for it never 
involves the upper face. It is seen predominantly in women between the ages 
of 30 and 50. The two sites of maximal pain are in the region of the orbit and 
the base of the nose. From here the pain can extend to the ear with a sensa- 
tion of fullness, tinnitus, and vertigo, and then spread down the neck to in- 
volve the shoulder. There may be associated swelling of the nasal mucous 
membrane and outpouring of nasal secretion. Pain may also be referred to the 
teeth of the upper and lower jaws. The diagnosis of sphenopalatine neuralgia 
is conelusive by cocainization of the ganglion on the affected side. If the 
nasal septum is deviated to the side of the affiiction, a submucous resection 
may be necessary. 

Another atypical facial neuralgia is known as vidian neuralgia. This has 
heen introduced by Vail.*° These attacks are similar to those described by 
Sluder, but Vail believes that this type is due to inflammation of the vidian 
nerve and the vidian canal, and is secondary to infection in the sphenoidal 
sinus. The vidian nerve supplies motor and sympathetie fibers to the spheno- 
palatine ganglion. It is actually formed by union of the great superficial 
petrosal nerve from the geniculate ganglion of the facial, and a branch from 
the plexus around the carotid of the great deep petrosal. Actually, spheno- 
palatine neuralgia and vidian neuralgia are the same entity. Vail, however, 
claims that the origin is an inflammation of the sphenoid sinus, and treatment 
should be instituted with that end in view. 

Since middle and lower face pain may be eliminated, according to Eagle,*' 
by submucous resection, and by drainage of the sphenoidal sinus according to 
Vail, or by the application of cocaine to the sphenopalatine ganglion accord- 
ing to Suder, it is possible (according to Wolff**) that the entire syndrome, 
whether called sphenopalatine neuralgia or vidian neuralgia, is due to vaso- 
dilatation of the third portion of the internal maxillary artery that supplies 
the area about the sphenopalatine ganglion. 

Reasoning along these lines, Fay found that pain associated with atypical 
facial neuralgias could be accentuated by compressing the common carotid 
arteries, below their bifurcation, against the transverse processes of the 
cervieal vertebrae. 

Wolff® studied a series of patients with painful disorders, considered to be 
cases of atypical neuralgia. These cases included sphenopalatine neuralgia, 
vidian neuralgia, and atypical facial neuralgia. He arrived at the conclusion 
that regardless of where the pain originated, they all had aecompanying 
smooth musele and glandular involvement. They all had deep, aching quality, 
ind secondary to the primary pain there were accompanying occipital and 
neck and shoulder pains. These pains were alleviated or completely eliminated 
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by the injection of 0.5 mg. ergotamine tartrate in most cases. Wolff, there- 
fore, concluded that these pains were due to dilatation of one or more branches 
of the external carotid artery and its branches, 

Most of these atypical neuralgias are of vascular origin, as well as pain 
due to sustained contraction of the skeletal musculature secondary to vascular 
distention. These atypical neuralgias differ from peripheral nerve disturb- 
ances, since the latter are more localized and associated with paresthesias and 
hyperesthesias. 

Headache 

Two other forms of facial neuralgia may be associated with histamine 
headaches and migraine headaches. Both of these have a vascular origin. 
Whether they are specific entities, or both are one and the same thing, is 
debatable. Histamine headache is unilateral and boring in character. It may 
involve any part of the face and extend into the shoulders. There may be 
profuse lacrimation, rhinorrhea, nasal congestion, and the headaches may 
occur as often as every two or three hours. The pain on pressure is not con- 
fined to any cranial nerve distribution, but to branches of the external carotid 
artery. It is distinguished from trifacial neuralgia in that the trigger zones 
are absent, and it does not follow the distribution of the fifth nerve. It differs 
from migraine because there are no prodromal symptoms, such as nausea, 
vomiting, and scotomas, and it is of shorter duration. 

Actually both migraine and histamine headaches are probably due to 
vasodilatation. Any agent, such as histamine, that is liberated locally may 
cause vasodilatation. Clinically it is found that both histamine-like headaches 


and migraine respond in some persons to vasoconstrictor drugs, such as ergot- 


amine tartrate. 
Neuritis 

Neuritis, as we have indicated, is loosely applied to any condition asso- 
ciated with inflammatory or degenerative nerve changes. Various changes, 
such as hyperemia of the nerve sheath, transudation and cellular exudate 
with resultant swelling, myelin degeneration and swelling, and fragmentation 
of the axis cylinders, result in pain. If complete continuity of fibers is broken, 
wallerian degeneration occurs. That portion of the fiber that is separated from 
its cell undergoes degeneration by granular fragmentation of the axon and 
fatty degeneration of the myelin portion. These degenerated axon and myelin 
portions are absorbed. The neurilemma cells of the degenerated peripheral 
nerve fiber increase in number, and they become united to form a nucleated pro- 
toplasmic band. In regeneration new azons grow out from the central portion 
of the nerve along the neurilemma band. This is important clinically, as nerve 
fibers within the brain and spinal cord are devoid of neurilemma sheaths, and, 
therefore, are incapable of regeneration. 

As far as facial pain may be attributed to neuritis, caused by metabolic 
deficiency or by any other etiologic agent, the process is reversible and ean 
regain normality for we are dealing with nerves that are accompanied by 
neurilemma sheaths. 
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Burning pains of the oral cavity and the tongue may be associated with 
vitamin déficiencies and anemia. Probably the two vitamins concerned with 
mouth pain are the water-soluble B and C. Lack of vitamin C may cause 
scurvy, Which is painful due to secondary infection (Figs. 17 and 18). Lack 








Fig. 17.—Bottle-fed baby who developed scurvy due to lack of vitamin C. 








Fig. 18.—Petechial hemorrhages about knee point due to vitamin C-free diet. 


of vitamin B, or thiamine hydrochloride, results in beriberi. Besides, other 
symptoms of peripheral neuritis, which may involve the peripheral branches 





of the cranial nerves, are present. Microscopically, we see fragmentation of 
the axis cylinders and myelin sheath of degeneration. 
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Lack of B., or riboflavin, may be characterized by cheilitis with super- 
ficial cracks or fissures at the corners of the mouth. 

Lack of the P-P, or the nicotinie acid factor of vitamin B, is associated 
with pellagra. In the mouth, we get soreness and the characteristic red 
tongue. The effect on the nerves is more central than peripheral. Actually, 


we see areas of patchy myelin degeneration. 


The Tongue 

There is probably no organ in the body that is more responsible for vague 
burning pain than the tongue. Pain in the tongue may be caused by many 
etiological factors. Some conditions defy diagnosis, while others are obvious. 
Those pains that are of traumatic origin are located along the sides of the 
tongue, and are attributed to rough teeth and faulty artificial dentures. 
Herpetic lesions that have a virus etiology usually occur all over the tongue. 
Vitamin deficiencies and the dry sore tongue of diabetes usually oceur all 
over the tongue and are associated with signs and symptoms elsewhere. 
Specifie ulcerations, due to syphilis, tuberculosis, and cancer, may be readily 


diagnosed. 


Fig. 19.—Typical skating rink-like tongue of pernicious anemia. 


The diagnosis that defies detection is the burning tongue or glossopyrosis. 
This may be a function of pellagra, sprue, or particularly pernicious anemia 
(Fig. 19). The first thing we do, in all these patients, is to order a complete 
blood count. This complaint is most common during middle life and most of 
these patients are of nervous temperament. Artificial dentures (false teeth), 
smoking, and highly spiced foods may add to the patient’s discomfort. 
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The significant observation in these cases is the lack of clinical evidence. 
Primary causes, such as pernicious anemia, should be ruled out. If no systemic 
background ean be found, avoidance of irritation due to various factors should 
be eliminated, high doses of vitamins B and C should be given therapeutically, 
and above all the patient should be reassured that no serious systemic disease 
is involved. We have found that these measures take care of most of these 
patients. The one specific aid that we have found helpful is the avoidance of 
tobaeeo. This aids practically all of them, once they are reassured that cancer 
is not present. 

The Temporomandibular Joint 

We have noted before that the temporomandibular joint can be considered 
a trigger point for pain associated with a true tic douloureux. However, there 
are other forms of pain which might have their origin in this joint. Due to 
its complicated anatomical setup, with the meniscus interposed between the 
condyle and the glenoid cavity, we are actually dealing with two cavities, ¢ 
meniscotemporal and a meniscocondylar. Together with this, the physiological 
mechanies of the temporomandibular joint are such that each side is influenced 
by the other. As we know the plane of occlusion further complicates the 
mechanies of the joint. To add to this, we have a joint that is capable of all 
the simple and combined movements found in the lower forms of animal life. 
We have a hingelike rotary motion, a gliding anteroposterior motion, a lateral 
motion, and a combination of all these motions, mainly ecireumduction. It is 
most remarkable that we do not have more associated pain with this joint than 
we generally encounter. 

The most common cause of pain in the temporomandibular joint is 
arthritis. This may be suppurative or traumatic. Suppurative arthritis may 
he associated with gonorrhea, extensions. of infections from the ear, and ocea- 
sionally suppurative lesions of the parotid gland due to its close proximity 
in the glenoid fossa. All these may give rise to joint involvement. Other 
acute febrile diseases, such as searlet fever, pneumonia, and measles, may 
cause pain by pyogenic lesions of the joint. 

Symptomatieally, the local picture is pain and loss of motion. Associated 
temperature, and leukocytosis with pain in other joints, is common. The 
mandible may be shifted to the affected side, and there are tenderness on 
palpation and tenderness on passive motion, which are important diagnostic 
points. 

The pathological picture is the same, i.e., mainly congestion of the synovial 
lining, serous exudate, fibrinoserous exudate with inflammation of the synovia, 
and finally erosion of the cartilage with the exposure of the bony parts. This 
might go on to ankylosis. . 

In ehronie inflammation the same process occurs, but in a more chronic 
‘orm. The ultimate end is the same, namely, the destruction of cartilage. The 
reason we see less ankylosis of the temporomandibular joint than we do of 
‘ther joints is due to the relatively great amount of cartilage involved in this 
joint, in comparison with others, because the two articular surfaces and the 
intervening meniscus act as protective mechanism. 
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Whenever we encounter inflammation, acute or chronic, we note pain. 
The cracking of joints, and the intervening habitual subluxation, may be due 
to the erosions and partial destruction of the cartilaginous surfaces and 
menisea, and the changes within the joint capsule. There is a resultant in- 
congruity of the joint surfaces. 


Arthritis 


In hypertrophic arthritis we get wearing away of the cartilage, and as the 
underlying bone becomes eburnated and the capsule becomes thickened, the 
joint spaces become narrowed with resultant loss of motion. 

Clinically, these arthritic changes make themselves known by insidious 
onset of symptoms, such as aches and pains, particularly on mastication. As 
they progress subluxation oceurs. 

Traumatic arthritis is probably the most frequent of all arthritides. It 
may be acute or chronic. Acute traumatic arthritis may follow a blow on the 
chin. Pathologically, we get an effusion with congestion of the soft tissues. 
This results in pain and tenderness, deviation of the jaw to the side of injury, 
and an open-bite on the side of injury. Resolution usually sets in, but aseptic 
inflammation may result and go on into chronic arthritis. Pain in the temporo- 
mandibular joint may be associated with internal derangement due to failure 
of synchronization between condyle, meniscus, and spasm of external ptery- 
goid, resulting from inflammation or reflex spasm. 


Costen Syndrome 


A syndrome associated with. headache and other face pain, and the 
temporomandibular joint, has been described by Costen.* It is probably a 
combination of the condition we have described previously. Costen associated 
it with people in later life, particularly those with alteration in their bite. 
This we could attribute to traumatic arthritis due to loss of teeth. Associated 
with the altered bite is headache in the vertex occipital area, about the ears 
and above the eyes. There may be associated burning sensations of the 
mouth and occasional herpes of the mouth and the external auditory meatus. 
This is due to pressure of the condyle on the associated nerve structures, 
mainly the auriculotemporal and the chorda tympani nerves. 

Also pressure of the condyle upon the Eustachian tube causes impairment 
of hearing, stuffiness, tinnitus, and pain about the ears. 

The diagnosis depends on some of the symptoms above the incidence of 
pain on moving the jaws. The pain is intensified with the jaws closed, as the 
bite is then closed, and the condyle is pressing further into the glenoid cavity. 
Therapeutically if the bite is opened in the molar region, by an intervening 
object, the pain is relieved. Costen, therefore, advocates treatment to consist 


of opening the bite and adjusting the occlusion. 


Conclusion 


In conclusion, we have tried to discuss the subject of facial pain from the 
anatomical and physiological aspects. Again, we cannot help but emphasize 
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the need to give sufficient consideration to the psychological background of 
the patient. We would have liked to classify facial pain according to definite 
etiological factors, such as trauma, inflammation, both acute and chronic, 
neoplastie benign and malignant factors, and metabolie causes. Actually, this 
could not be done without creating more confusion since pain is not a disease, 
but a symptom. Further, pain is a subjective symptom, and is therefore 
variable in different patients. Its causes will defy the best of diagnosticians. 

However, a plea should be raised for making a direct approach to 


« 


diagnosis. The more common causes of facial pain should be kept in mind, 
and an attempt should be made to visualize the picture of pain in a typical 
pattern. Very often the diagnosis can be made by exclusion, rather than by 
inclusion. Probably no other symptom taxes the practitioners of medicine and 
dentistry, granting the advances of scientific knowledge, more than this elusive 
facial pain, 
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CANCER OF THE RESPIRATORY SYSTEM 


Seymour M. Farser, M.D., SAN Francisco, CALir. 


HERE are at least twenty distinct malignancies occurring within the human 

respiratory system, differing one from another not merely by virtue of the 
different locations in which they are commonly found, but showing also marked 
differences in etiology, clinical symptoms, gross and microscopic appearances, 
and prognosis. To attempt to deal with all of these neoplasms in the time that 
is at our disposal would restrict us to a bare and superficial description of each. 
It seems preferable to limit our field of interest very sharply, and to explore 
this restricted field in some detail. If one tumor type is investigated with some 
thoroughness, a better understanding of the whole problem of malignancy is 
gained. 

Bronchiogenie carcinoma, or more commonly called lung cancer, then, will 
be the subject of this paper. From our point of view, it has several advantages 
over the other common malignancies of the respiratory system. Most important, 
we know a great deal about it. Especially since 1933, when a feasible surgical 
procedure was devised for its treatment, it has been the subject of almost in- 
numerable papers. From this mass of information certain important facts are 
definitely established. 

Much of the interest in this form of neoplastic growth has been occasioned 
hv a eoneern with its frequency. Every large collection of cancer statistics in 
the last twenty-five years has shown a steady and alarmingly rapid increase 
in the incidence of bronchiogenie carcinoma. In a tabulation of 10,000 con- 
secutive autopsies performed at the Johns Hopkins Hospital, from 1896 to 
1930, the number of cases of cancer of the lung found each year in proportion 
to other diseases increased_about fivefold. According to Public Health surveys, 
this growth in incidence has continued since 1930, with each year showing an 
inerease in the number of cases from 7 to 10 per cent over the previous year. 
In 1930, about 5 males out of every 100,000 in the United States died of cancer; 
in 1948 the rate was 20 out of every 100,000. 

It cannot be concluded that these figures represent the rate of absolute 
increase. As a matter of fact, until rather recently a good many students of 
the disease maintained that there was no real increase at all. There are several 
factors which must be taken into account. In the first place, bronchiogenic 
careinoma is very definitely a disease of later life; as life expeectaney increases, 
we must expect that lung cancer will also inerease. In the second place, the 
lisease is notorious for the way in which it disguises itself behind secondary 
nfections. Beeause of the publicity it has received in the last twenty years, 
ve have looked for it oftener and found it oftener. Also, chemotherapy often- 
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times reveals the tumor by clearing up secondary infections; ten years ago these 
secondary conditions could have been easily mistaken for the primary abnor- 
mality. These factors must certainly be taken into account, but it is becoming 
increasingly clear that they are not sufficient to produce the rate of increase 
that has been consistently maintained. Practically all students are now agreed 
that there has been a real and substantial increase in the incidence of bron- 
chiogenic carcinoma, and that this incidence at the present time has by no 
means reached its maximum limits. Unless medical research is able to check 
this rise, it is conceivable that bronchiogenic carcinoma will some day be the 
leading cause of death among adult males. Interest is now shifting from the 
question of whether there has been an increase to possible ways of accounting 
for it. This problem will be clearer if approached from the point of view of 
basie cancer theory. 

The basie fact of cancer is to be found in the individual cell. For our 
purposes, all the cells of the body ean be divided into two groups. The function- 
ing cell is the fully matured cell; it cannot reproduce itself, and it is 
presumed to be incapable of further alteration without being destroyed. All 
growth and all repair are accomplished by basal cells, which reproduce them- 
selves by division and replace matured cells that have died or been destroyed. 
These cells are multipotential, i.e., they can develop into one of several matured 
forms. The number of possible forms, however, is strictly limited by the con- 
stitution of the basal cell. For instance, a successful tissue graft requires that 
the basal cells of the graft be the same kind of basal cell as those of the tissue 
to be replaced. Which particular mature form a basal cell assumes is apparently 
determined by the requirements of the whole organism, by means of a complicated 
system of hormones and related substances which is still very imperfectly under- 
stood. 

For a malignancy to develop it is necessary that both of these controls 
be somehow escaped, although in certain forms of cancer one or the other 
factor is clearly predominant. In malignancies of sex-conditioned tissue, the 
hormonal character of the host is obviously very important in cancer genesis, 
since these growths usually respond to some extent to the administration of 
hormones or estrogens. Experimental studies tend to emphasize the alteration 
within the cell, the other factor in cancer genesis. 

A key concept in cancer theory is the discovery of the carcinogen. Some 
twenty years ago, it was discovered that if certain hydrocarbons were applied 
to the skin of laboratory animals, a malignancy would develop on the spot in 
a great number of instances. In further experiments it was discovered that 
related subtances would produce cancer, not at the place it was administered, 
but in a certain particular organ. With methylcholanthrene, for example, lung 
cancer can be induced in a high percentage of instances, regardless of how it 
is administered. Such cancer-including substances are carcinogens. 

We cannot be sure that all malignancy involves a carcinogenic action; 
there is evidence that is hard to reconcile with such a theory. For instance, 


it is possible that certain chronic lung diseases, such as tuberculosis, predilect 
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to lung cancer. What would be the carcinogen in such a situation? Neverthe- 
less, we are certain that some substances produce malignaney regularly when 
they are administered to laboratory animals, and we have good reason to believe 
that similar substances act as carcinogens in human beings. It has been found 
that there is an inordinate amount of carcinoma of the lung among chromate 
workers; it seems indisputable that this excessive amount of carcinoma is due to 
some carcinogen in their working environment. Even more spectacular is the 
finding made in Schneeberg in Jachymov mines in East Germany and Czecho- 
slovakia; it was discovered that up to 75 per cent of all employees in these 
mines eventually die of bronchiogenie carcinoma. The agent responsible in 
this case is apparently pitchblende. As a consequence of these discoveries, 
much of the effort in cancer research is directed to discovering potential car- 
cinogens in the modern environment. 

Few such industrial carcinogens have been discovered for bronchiogenic 
carcinoma, and they do not involve a very large percentage of the population. 
It is obvious that if this theory in cancer origin is to account for the increasing 
incidence which has been established, there must be one or more carcinogenic 
substances very widely distributed among the population. More and more in- 
vestigators are coming to the conclusion that at least one such substance is to 
he found in cigarettes. In the last year and a half, at least four major studies 
have been directed to this problem, and all of them have concluded that ciga- 
rettes are a very definite factor in the etiology of bronchiogenie carcinoma. 
Breslow and Ellis, of the California Department of Public Health, have re- 
cently published a preliminary study in which 144 patients with bronchiogenic 
careinoma were very carefully matched, for age, occupation, and so forth, with 
an equal number of cancer-free controls. Only 12.5 per cent of the patients 
with cancer were nonsmokers, or smoked less than half a package a day, whereas 
41.6 of the controls fell in this group. Among the cancer patients 66 per cent 
smoked over a package of cigarettes a day; among the controls only 38.3 per 
cent smoked this amount. The findings of the other investigators were similar. 
We do not know the constituent of cigarette smoke that is responsible for this 
effect, but it is increasingly difficult to deny that cigarettes are a major factor 
in the inereased incidence of bronchiogenie carcinoma. In this connection it is 
worth noting that pipe smokers have a marked tendency to cancer of the lip, 
and that tobaeeo chewers develop malignancy of the buccal mucosa. 

If we accept cigarettes as a factor in the increasing incidence of bronchio- 
genie carcinoma, the question remains, ‘‘Is it the only factor, or is it even the 
major factor?’’ The answer is by no means self-evident. Other research has 
been directed to determining the possible effect of industrial dusts, particularly 
road dust containing tar and automobile exhaust fumes. Evidence concerning 
these agents is indirect. Most significant is the repeated finding that bronchio- 
genie carcinoma is much more common in the urban population than in the rural. 
In certain studies of this problem in England, it was found that the ratio might 
be as high as 5 to 1. These studies are not conclusive, but if lung cancer is 
found to be primarily a disease of city dwellers, it will be necessary to attempt 
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to isolate the specific agent responsible for the difference. It is known that 
mice exposed to a dust containing between 2 and 3 per cent tar for a period 


of several months usually develop bronchiogenic carcinoma. 

The analysis of marked differences in lung cancer incidence between one 
group of the population and another seems a fruitful field of research. It will 
lead us, it is hoped, to the discovery of the widely distributed carcinogens which 
have been presumably responsible for the increase in incidence; we can then 
take measures to eliminate these carcinogenic substances from our environment. 
It must be acknowledged, however, that such statistics are extremely difficult 
to evaluate. Our laboratory experience would lead us to expect that there are 
many such carcinogens operative. It is possible that road dust, gasoline fumes, 
cigarettes, and many other substances are actually carcinogenic for human be- 
ings; in such a situation it is difficult to prove the effect of any one of them. 

In the matter of carcinogens, however, we do seem to be near discoveries 
that can prove useful in the control of the disease. So far as the second element 
in the etiology of cancer is concerned, the role of the native constitution of the 
individual, we have much less information. We know that this element is eriti- 
cal, but we do not know how it works, or just what hormonal substances are 
concerned in the effect. Eight out of every nine victims of lung cancer, accord- 
ing to the best available studies, are men. This is almost impossible to account 
for unless we presume that some hormonal factor is operative. Also, between 
90 and 95 per cent of these male cancer victims are over the age of 40. One of 
the most interesting bits of evidence for the importance of the hormonal con- 
stitution of the individual in the genesis of cancer comes from the study made 
of the Schneeberg cases. About 75 per cent of these were many men who had 
spent their entire lives in this environment and lived to a ripe old age with- 
out any sign of the malignancy. Many of the victims of cancer at Schneeberg 
contracted the condition from six to nine years after retirement. A similar 
situation has been suggested for cigarette smoking. If an individual has 
smoked cigarettes for many years and then quit, he possibly remains more 
subject to bronchiogenie carcinoma than if he has always been a nonsmoker. 
These observations make it virtually certain that the hormonal constitution 
of the individual is a very important element in contraction of the disease. 

Pathology.—All primary malignancies of the lower respiratory system 
are, properly speaking, bronchial tumors. The trachea, below the larynx and 
above the carina, is for some reason not subject to malignant degeneration. The 
carina itself, the point at which the trachea is joined to the right and left main 
bronchi, is only very rarely the site of a malignant growth. On the other hand, 
over three-fourths of all pulmonary cancers occur within four or five inches of 
this structure, along a primary bronchus or at the point where the primary 
bronchus splits into secondary bronchi. The remaining pulmonary tumors may 
occur well out into the lung, but they are thought always to have their origin 
in one of the smaller bronchi and not in the lung parenchyma itself. 

Except for one of two rare lung tumors, such as the sarcoma, malignancy 
is thought to originate in the basal cells which form the lowest layer of the 
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bronchi, just above the basement membrane. From this location the tumor 
can grow ‘into the bronchus, or it can pierce the basement membrane, extend 
between the bronchial cartilage, and spend its vigor in the formation of a tumor 
hody within the lung parenchyma. Each of the three types of lung tumor, 
which are distinguished one from another on the basis of their characteristic 
cell type, has a characteristic mode of operation. The most common tumor, the 
squamous cell carcinoma, tends to show a limited amount of growth within the 
bronchi while the bulk of the tumor body lies outside the structure. This extra- 
bronehial portion of the tumor, however, often grows along and around the 
bronchus of origin, eventually closing it by compression. The adenocarcinoma, 
on the other hand, has a pronounced tendency to intrabronchial growth; it fills 
the bronchus with a tumor body which gradually extends itself toward the 
carina. Not infrequently there is a second lobe which grows through the 
cartilage into the lung parenchyma. The third type of bronchial tumor is the 
undifferentiated cell carcinoma. This tumor may not enter the bronchus at all, 
but may push its way between the cartilage and into the parenchyma. It follows 
the more resistant structures in its growth and consequently often invades the 
mediastinum. 

The course of lung cancers is unpredictable, since there seems to be a wide 
variation in degree of malignancy among them. The location of the growth is 
also important in determining its future course. Most of these tumors sooner 
or later obstruet the bronchus of origin, either by filling it with tumor tissue, 
or by eonstriction from without. Thereupon the segment of lung parenchyma 


dependent upon that bronchus gradually develops. Unless the process is 
checked, this infection may become massive, destroying lung tissue, and eventu- 
ally eausing the death of the patient. Meanwhile the tumor itself, depending 
upon its location, may extend into contiguous structures—the mediastinum, the 


pleura, ribs, the chest wall. 

Although there are many exceptions, the general rule is that bronchiogenie 
careinoma must be expected to metastasize early and widely. The whole respira- 
tory system is richly provided with lymphaties; bronchiogenie carcinoma, like 
other malignancies of the system, consequently metastasizes to lymph nodes 
very readily. It is commonly observed that lung tumor, however, is likely to 
metastasize much more widely within the lymphatie system, with malignant 
tissue frequently found in lymph nodes from the neck to the lower abdomen. 
Also, because of the vascularity of the lung, blood-borne metastases are common. 
A shocking characteristic of this disease is that up to 30 per cent of those who 
contract it have evidence of metastasis when they first seek medieal aid. 

Clinical Symptoms.—The upper part of the respiratory system is profusely 
provided with receptor nerves. As a consequence, malignancy in this area may 
he very painful even in its early stages, and the patient has good reason to seek 
attention while the growth is still amenable to treatment. This is, unfortunately, 
not the ease with bronchiogenie carcinoma. The nerves of the bronchi are 
connected with the sympathetie nervous system, and pain is not a prominent 
symptom of the disease. Indeed, about half of the time there is no pain at all, 
so long as the growth does not extend to contiguous structures. When there is 
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a local pain, it is not nearly as acute as the pain accompanying malignancies 
elsewhere. The patient usually deseribes it as a dull, oppressive sensation 
unconnected with respiration. Many patients do not take this sensation seriously 


for long periods of time. 

The most important symptoms of bronchiogenic carcinoma, then, are rather 
mild ones. A major problem in education is persuading people, particularly 
men over 40, to take symptoms seriously while they remain minimal. 

A wheeze is likely to be the first evidence of an abnormal bronchial process. 
The average urban dweller wheezes off and on for most of his life, and is there- 
fore likely to ignore this significant sound as he has the insignificant ones 
earlier. The wheeze due to a tumor body, however, is frequently drier than 
the so-called ‘‘normal’’ wheeze; it has been described as ‘‘brassy.’’ More im- 
portant, it is persistent. A wheeze is due to the presence of a foreign element 
in a bronchus. Ordinarily this foreign element is loose mucus which is quickly 
dislodged and coughed up. Such a foreign element, which persists over a period 
of several days, is not mucus. It is perhaps a small tumor. 

Cough may also be a significant finding. About two-thirds of the patients 
with the disease have this symptom when they come to the physician’s attention, 
or have had it at some time or another. Again, however, evaluation of the 
complaint is made difficult because the complaint is so common; perhaps a 
majority of the modern population coughs habitually. What must be watched 
for is a change in the character of this chronic cough. The average ‘‘smoker’s 
hack’’ is loose, moist, and more or less unconscious. The cough accompanying 
bronchiogenie carcinoma, on the other hand, is likely to be paroxysmal, and may 
produce an unusual amount of sputum, or none at all. Any change in cough 
habits is a suspicious finding, particularly if the patient is a male of 40 or more. 

Infection in some form or another is commonly concurrent with, or follows, 
the development of a cough. This stage in the progress of the disease may take 
one of two directions. At times the onset of the infection will be insidious. The 
amount of sputum raised during the day will increase gradually and become 
purulent. The patient will not be seriously ill, but he will feel unwell and 
lack energy. There will be light fever, and after a time he may be troubled with 
‘‘night sweats.’’ Perhaps more commonly the infectious stage of the bron- 
chiogeni¢ carcinoma will have an acute onset. Very often there will be an attack 
of ‘‘flu,’’ or pneumonia, with moderate fever and other classic evidences of 
lung infection. This acute phase will pass in due time, but cough, purulent 
sputum, and a slight rise in temperature will persist. The ‘‘flu’’ will settle 
into the chronic infection described previously. Where penicillin or one of the 
sulfa drugs is administered, the ‘‘flu’? may seem to clear completely, but a 
second attack, or a chronic infection, will develop shortly thereafter. 

Dyspnea may also be noted. This is not usually very severe; most often 
it is an undue shortness of breath noticed in climbing stairs or during other 
mild exertion. Occasionally there may be a severe attack of such dyspnea, in 
which the patient seems unable to get enough oxygen. This suggests that the 
tumor has rather suddenly removed a large amount of lung tissue from its 
function of aerating the blood, either by kinking a major bronchus or because 
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a secondary pleural effusion or lobar pneumonia is developing. Dyspnea is 
not, of course, peculiar to bronchiogenic carcinoma; it May accompany any 
abnormality of respiration, cireulation, or change in blood chemistry. 

Clubbing of the extremities, in which the fingers and toes broaden after 
maturity, also is a common result of chronic respitatory or circulatory disturb- 
ances. However, when such clubbing occurs, and there is not a history of 
previous respiratory or cardiac malfunction, it suggests lung cancer. It occurs 
in from 10 to 15 per cent of all lung cancer patients, very often early in the 
course of the disease. 

Lastly, hemoptysis must be noticed. This has an incidence of about 35 
per cent. Occasionally it may appear as episodes of coughing up bright red 
blood. More often it results from the ulceration of the bronchial muscosa ad- 
jacent to the tumor, or the ulceration of the tumor body itself; in this ease, it is 
indicated by moderately blood-streaked sputum. It is one of the few advan- 
tageous features of bronchiogenic carcinoma; it sometimes appears quite early 
in the course of the disease, and the patient is not likely to neglect it for long. 

These, then, are the common symptoms accompanying the development of a 
malignaney in the lower respiratory system. For the most part they are not 
very severe, and are readily ignored both by the patient and by the doctor. 
It is not unusual to encounter a patient with far-advanced bronchiogenie ear- 
cinoma who has been doctoring himself for months with cough medicine and so 
forth. At the present time this disease can only be successfully treated if it is 
detected early. The problem is to educate people, and again, particularly men 
over 40, to a serious regard for these rather minor complaints, without producing 
a nation of hypochondriaes. One further observation is perhaps worth noting. 
Not infrequently the patient with lung cancer, even early lung cancer, may be 
half consciously aware that he is really ill even though his complaints are slight. 
This malignaney would seem to have, at times, a marked depressive effect upon 
the whole system. Sometimes the patient seems to have been led to the doctor’s 
office chiefly beeause he senses a loss of strength and energy out of all proportion 
‘o his complaints. In this connection it is worth noting that the patient with 
hbronchiogenie carcinoma may report a weight loss up to twenty or thirty 
pounds in a few months for no apparent reason. 

Diagnosis 

There are two elinieal problems connected with bronchiogenie carcinoma. 
In the first place, the patient must be educated to a respect for minor symp- 
tomatology. In the second place, the physician must arrive at the proper 
diagnosis promptly. Beeause bronchiogenie carcinoma is likely to produce 
minimal symptoms, the first problem of the physician is to establish the faet 
that there is actually some kind of pulmonary pathologie process under way. 
This ean ordinarily be accomplished by means of a careful consideration of the 
patient’s history, and a thorough physical examination. These techniques will 
seldom suggest, even indirectly, the nature of the pathology; they will only 
establish the fact that a further investigation is required. 
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A roentgen-ray study will ordinarily be the first diagnostic procedure 
following the physical examination. In less than 1 per cent of such studies 
a very false impression is gained because the x-ray findings are negative. In 
these instances the tumor body has produced symptoms before it is large enough 
to be seen roentgenologically. Ordinarily, however, there will be shadows 
visible which will confirm the presence of an abnormality. These appearances 
take three general forms. If the tumor lies well out in the lung parenchyma, 
it may appear as a rather round density, with or without patches of inflammation 
around it. The edges are not usually sharp enough to suggest a lung eyst, al- 
though this possibility cannot be ruled out. These appearances can be confused, 
however, with the appearances of a tuberculoma. 

Secondly, bronchiogenic carcinoma may appear roentgenologically as an 
irregular, invasive shadow extending from the hilum out into the lung, usually 
along the bronchi and blood vessels. This is perhaps the most diagnostic ap- 
pearance that will be encountered, although in its early stages it is likely to 
appear merely as accentuated lung markings, which it is difficult to diagnose as 
abnormal. Later the possibility of a tuberculous ulceration of the bronchi 
must be ruled out. 

The common roentgenologie appearance is predominantly that of a secondary 
pathology. There may be simple atelectasis, in which the shadow of the tumor 
body is more or less hidden within the shadow of the collapsed lung segment, or 
there may be the infectious shadows of bronchiectasis or irregular pneumonie 
consolidation. These appearances may readily disguise the true condition. 
About one-third of the time the tumor body itself is completely hidden in the 
roentgen-ray fi!ms of lung cancer patients. In an additional half of these 
‘ases there are shadows besides that of the tumor which confuse diagnosis. 

Secondary techniques have been developed to overcome, in part, these 
limitations of x-ray. By rapid vibration of the x-ray tube and screen at the 
same time, it is sometimes possible to blot out secondary shadows and show 
the basic pathology, the tumor body. Appearances may be clarified by position- 
ing the patient at different angles before the screen. By an injection of 
radiopaque material into the veins a few seconds before the film is made, it 
is sometimes possible to demonstrate a characteristic occlusion and constriction 
of blood vessels within the suspicious shadow; this is almost pathognomonic 
for lung malignancy. On the other hand, many roentgenologists prefer bron- 
chography, in which the radiopaque substance is injected into the trachea and 
made to flow to the doubtful area by positioning the patient. <A film taken 
shortly thereafter will usually show whether or not there is a bronchial obstrue- 
tion and suggest its nature. 

As can be seen, the evidence of malignancy that can be gained by roent- 
genology is important and useful, but it is not as conclusive as is desirable. 
Surgeons understandably hesitate to operate on the basis of a diagnosis which 
depends upon x-ray appearances. Roentgenologically, bronchiogenie carcinoma 
mimies every common lung disease, and it is obviously difficult to subject a 
patient to a major operation which is unnecessary. However, surgeons do per- 
form exploratory operations in cases in which other diagnostic techniques have 
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failed, but in which roentgen-ray studies suggest the possibility of cancer. It 
is better ‘that a few patients be explored needlessly than that a malignancy 
should be allowed to become inoperable while a policy of ‘watchful waiting’’ 
and inordinate delay is followed. 

Bronchoscopy was the earliest technique developed which was capable of 
giving direct evidence of a bronchiogenic tumor. A procedure which consists 
of inserting a straight tube through the larynx into the trachea and thence 
to the carina sounds quite alarming to patients; actually it is safe, and in the 
hands of a skilled operator, comparatively painless. By means of bronchoscopy, 
tumors lying close to the carina ean be seen with mirrors, and biopsy specimens 
ean be taken from suspicious areas with specially designed forceps. The 
technique thus permits positive diagnosis. It is limited by the fact that about 
one-half of all bronchiogenie carcinomas lie outside its range. It is these out- 
lying carcinomas, unfortunately, which are most likely to be amenable to surgery. 

Cytology is the latest technique that has been adapted to the diagnosis of 
bronchiogenie carcinoma. It promises much, although it is not the universally 
effective diagnostic technique for which we all search. It depends upon the 
fact, long known, that most malignant growths have a tendency to a kind of 
spontaneous disintegration; they throw off free cells in great numbers. It is 
these free cells, when they gain access to the lymph system of the circulation, 
which give rise to distant metastases. The effectiveness of cytology depends 
upon the fact that these cells are also deposited in the sputum. 

The procedure of cytology is admirably simp!e. The patient, in the hospital 
or at home, is instructed to colleet the sputum which most of us cough up upon 
rising in the morning. This is then carried to the physician’s office, or the 
laboratory, and suspicious flecks of material in the sputum are soon after 
smeared onto a plain glass slide and the slide put in fixative. It is important 
that these slides be made and fixed within a few hours after the sputum is 
coughed up. Thereupon they are run through a series of dye stains and 
finally examined under a microscope. The examiner must be experienced in 
eytology, since the cells seen by this method are in appearance quite different 
from those the pathologist is accustomed to seeing in paraffin section. If the 
operator is sufficiently experienced, however, malignant cells can be diagnosed 
with a high degree of confidence. 

Cytology, as it is described, sounds quite haphazard. It depends upon free 
cells being thrown off into the sputum and this particular sputum sample being 
collected. Furthermore, there is the chance that the operator will not select 
the flecks of tissue in the sputum sample which actually contain the malignant 
cells. Nevertheless, the technique has proved amazingly accurate. In a prolonged 
study at the University of California Medical School, we have found that one- 
half of all bronehiogenie carcinomas will be diagnosable on the basis of the 
first sputum sample collected. Given five sputum samples, a eytologist will 
detect well over the 90 per cent of lung malignancies for which samples are 
submitted. 

We have, then, at oir disposal a reasonable effective range of diagnostic 
techniques. If the patient attends promptly to minor symptoms and if the 
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physician is alert to the possibility of malignancy, a proper and prompt diagnosis 
can be made with cytology and bronchoscopy in an overwhelming majority of 
cases. Where these techniques fail, roentgenologie findings will usually be so 
suspicious as to warrant an exploratory operation. We are able to diagnose 
bronchiogenie carcinoma shortly after the onset of symptoms. 


Many of the malignancies, however, are found to have become inoperable, 


by reason of extension or metastasis, before the patient really realizes that he 


is ill. Although it is possible, with our present diagnostic facilities, to save 
some patients with bronchiogenic carcinoma it is doubtful if we can save any 
appreciable group as long as we depend upon the patient’s becoming ill before 
we search for the disease. 

Ideally, every man over 40 should have a complete physical examination, 
including chest x-rays, every six months. However, it is difficult to convince 
the bulk of the population of this fact. While this ideal is not achieved, we 
must try to develop more effective survey programs. The shadow of a malig- 
nancy is visible upon a film directed to tuberculosis control, of course, and at 
the present time about one-half of one per cent of lung malignancies are con- 
sistently uncovered by the tuberculosis mass x-ray program. This is a small 
group, but it includes early cases whose prognosis is good. Last year this 
survey reached fourteen million people; as it is extended it can be expected 
to uncover more and more operable cases of bronchiogenie carcinoma. 

It would seem more effective, however, to develop a special program directed 
to the group of the population most susceptible to this particular malignancy 
to men over 40 years of age. Such programs have, in faet, been undertaken in 
several cities to date. Miniature x-ray films offer the cheapest survey method, 
of course, but we suspect that cytology surveys offer the most effective means of 
detecting operable lung cancer. Perhaps, as a result of current experience, the 
best results will be found to follow some combination of the two methods. Neither 
should be neglected. 

Treatment 


At the present time, the one technique which offers any hope to a patient 
with bronchiogenic carcinoma is radical surgery. Unlike carcinomas of the 
upper respiratory system, lung cancers cannot be cured by x-ray or radium 
therapy. After years of experimentation, it is even doubtful that x-ray treat- 
ment can prolong life substantially, although it is occasionally useful in alleviat- 
ing symptoms. 

The effectiveness of surgery depends upon the removal of every bit of 
malignant tissue. In the 18 years’ experience which we have had with this 
radical excision of lung malignancy, it has been discovered that the best pro- 
cedure is a total pneumonectomy, in which the entire lung on the affected side, 
as well as all the lymph nodes which depend on that lung, are removed. Where 
this is not done, a greater chance of recurrence is to be expected. 

The procedure is a serious one, but in recent years it has become much 
more practicable than at first seemed possible. By means of intratracheal 





CANCER OF RESPIRATORY SYSTEM 607 


anesthesia and other modern techniques operative mortality has been reduced 
to about 5 per cent.’ Most of this remaining mortality is due to heart failure 
and to unsuspected, concurrent abnormalities. 

Most encouraging of all is the fact that the normal human body tolerates 
this massive loss of lung tissue surprisingly well. An individual of moderately 
good general health and stamina ean expect to perform light work and engage 
in moderate exercise such as hunting and fishing for many years after the loss 
of one lung. At last report, the first patient on whom a pneumonectomy was 
performed, in 1933, was still alive and active. 

Less encouraging is the amount of malignant recurrence following the 
operation within one or two years. Statistics on this subject vary widely aecord- 
ing to the amount of care with which patients are selected for the operation. 
In all studies of this problem, however, the amount of postoperative recurrence 
and metastasis has been discouragingly high. Patients with lung cancer ean 
be saved by radical operative techniques and our survival rate can be expected to 
increase as more early diagnoses are made, but surgery can never be a final 
method of treatment for a malignancy which metastasizes so readily. 


Chemotherapy.—If medicine is ever to achieve any really substantial 
victory over lung cancer, it is obvious that it will be by chemotherapeutic means. 
For this reason the subject is of great interest. Certain chemotherapeutic 
agents have demonstrated a real, although temporary, effect upon specific malig- 
nancies, but they have not been of much use against lung cancer. 

Such agents can be divided into three general classes. Much of contemporary 
research is directed toward an interest in cell poisons. The nitrogen mustards 
are the best known of these compounds. Their usefulness against eancer comes 
from the fact that, although they damage to some extent all cells, they are most 
markedly poisonous to cells of rapid growth. They have a particular antagon- 
ism, therefore, to malignant cells. Theoretically, it is possible to destroy all 
these malignant cells without killing the patient. So far this has not been 
accomplished. These substances also damage bone marrow, the intestinal mucosa 
and lymphoid tissue, and their toxie effects make it necessary to abandon their 
use long before all malignant tissue is destroved. They are useful, since they 
produce significance remissions in several malignant diseases. 

More recent, and perhaps more promising, is the work done with folie acid 
antagonists. The usefulness of these substances was discovered rather by ae- 
cident. In experiments with folie acid conjugates it was found that they seemed 
to intensify the symptoms of acute leukemia. When the antagonists were 
administered, remission of symptoms was procured for a significant length of 
time in about half the cases of acute leukemia. Those experimenting with these 
compounds have made no claims of cure, but remissions have been observed that 
have lasted as long as two years. 

The symptoms which are ordinarily produced by these folie acid antagonists 


are perhaps as severe as those produced by cell poisons. Their action, however, 
is not believed to be so direct. It is thought that they operate by depriving the 
patient of folic acid, which is a basic requirement to cell growth. When folic 
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acid is removed, there is a toxic reaction by the whole organism, but the effect of 
the removal is much more pronounced upon those cells which grow most rapidly 
and consequently require the acid in greatest quantities. Folie acid parallels 
the cell poisons in its operation, but it operates by a radically different prin- 
ciple. It is this fact which makes these substances so interesting. The cancer 
cell is often similar to the cells from which it arises, but it is basically different 
structurally, and this basic distinetion in structure between the cancer cell and 
the normal cell implies that it has different requirements for its operation. This 
is the vista that is opened by the folie acid conjugates. If we can discover the 
substances peculiarly required by cancer cells, we can destroy those cells, and 
only those cells, by chemotherapeutic means. 

The third possible approach to malignant therapy is represented by one 
solitary discovery. In cases of multiple myeloma the administration of a com- 
pound called Stilbamidine can give symptomatic relief and perhaps it can 
moderately prolong life. It is of no effect against other forms of malignancy 
and it does not damage normal cells. The significance of this observation is 
that it indicates that it is possible to attack a specific kind of cancer cell on 
the basis of its specific peculiarities. Although it seems unlikely, the eventual 
solution to the problem of malignancy might be the development of specific 
compounds, each designed to destroy a specific kind of malignant cell. 

In the conerete results which it has shown so far, chemotherapy as a means 
of combating lung cancer is disappointing. No malignancy has been definitely 
cured by this method, and bronchiogenie carcinoma has not consistently re- 
sponded to any of the substances tried so far. Nevertheless, one vital fact has 
been proved. It is possible by chemical means to kill the malignant cell with- 
out destroying normal tissue in the vicinity. We have not accomplished a 
chemotherapeutic cure of cancer, but we seem to have secured a promise of 
such a cure. Literally thousands of compounds are being tried every year for 
this effect. These experiments constitute our hope. If they fail, we can depend 
with confidence in ultimate success upon the painstaking investigations of 
research workers into the basic problems of living tissue. 
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REMOVAL OF A BROKEN MANDIBULAR NEEDLE USING A MODIFIED 
KAZANJIAN GUIDE 


Report of a Case 


W. Harry Arcuer, B.S., D.D.S., M.S.,* anp A. S. Manat, B.S., D.D.S.,** 
PirTsBuRGH, Pa., AND W. B. Irsy, D.D.S.*** 


HE patient was a girl, 6 years of age; she was admitted to the Eye and Ear 

Hospital to the service of an otolaryngologist, for the removal of a foreign 
hody (hypodermic needle) from the lingual surface of the left ramus of the 
mandible. 


Dental History.—The patient went to a school dentist to have a tooth 
removed. When the dentist made a mandibular injection, the patient jerked 
her head. The needle was broken and lost in the left pterygomandibular space. 
A minor attempt was made to remove the needle by the school dentist. 


Operative Notes.—Under ether anesthesia an incision was made over the 
left posterior molar up toward the ramus of the mandible, but the needle could 
not be located. Several attempts were made, but all were unsuccessful. Addi- 
tional x-rays were taken for further exploration at a later date. 

Progress of Patient.—(June 1, 1950.) The patient was given routine 
care. Crysticillin, 300,000 units, was administered daily and elixir pheno- 
barbital, 1 oz., was ordered for restlessness. 

At this time, one of us (W.H. <A.) was ealled for consultation.. Extensive 
submandibular edema was found but no induration. The patient had difficulty 
in swallowing, and marked trismus made the examination of the lingual area 
of the ramus very difficult. Temperature was 101° F. The next day the edema 
was slightly reduced; the trismus was still marked. Further attempt to re- 
move the foreign body was postponed until the edema and trismus had com- 
pletely subsided. There was a possibility that the needle had been moved by 
the tissue dissection. Another x-ray was advised when edema and trismus had 
subsided. 

On the third day the trismus was 90 per cent relieved, the submandibular 
edema reduced. There was still considerable edema in the peritonsillar area 
and the region of the anterior pillars. The temperature was normal. 

The next day the trismus was practically gone. The middle and posterior 
submaxillary lymph nodes were still indurated. However, the patient did not 
have any complaints so far as swallowing was concerned. . She was discharged 
to be taken eare of as an outpatient until the edema and induration had com- 
pletely subsided. At that time a new x-ray could be taken to locate the position 
of the needle in order to readmit her for its removal. 

*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 

**Resident in Oral Surgery, Eye and Ear Hospital. 


***Graduate Student in Oral Surgery, School of Dentistry, University of Pittsburgh; 
Lieutenant Colonel, Dental Corps, United States Army. 
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Fig. 1.—Lateral jaw x-ray showing the foreign body. Mouth in closed position. 


Fig. 2.—Lateral jaw x-ray with mouth in open position. The relative position of foreign body 
does not seem to change. 


Fig. 3.—Anteroposterior view showing the buccolingual position of the broken needle. 
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Second Admission—The patient was admitted to the Eye and Ear Hos- 
pital on Oct. 24, 1950, on the service of W.H.A. for the removal of the needle. 
On radiographic examination the needle appeared to be in the same position 
as at the time the first attempt was made te remove it. It was evident that 


Fig. 4.—Gives a view of the orthodontic band and special guide needle, made of stainless 
steel wire, with lug and lock wire on a stone model. The appliance is a modification of the 
Kazanjian technique. The band is cemented to the molar tooth. On the lingual surface the 
directional guide needle is constructed so that one end can fit into a dental syringe. This 
facilitates placing the needle into the tissues. 

The idea of the modification was that the directional guide could be inserted several 
times if necessary and then locked into position by bending the guide if required. 


A lateral view with the directional guide in place. The long white tube is a naso- 
pharyngeal catheter. 


because of the prolonged and extensive previous dissection of the tissues in at- 
iempting to locate this needle, the aid of a fixed guide needle to locate the for- 
cign body was a necessity. A modified Kazanjian technique was employed as is 
shown in Fig. 4. In Kazanjian’s technique a sharpened wire is passed through 
a tube soldered to an orthodontic band which is attached to a molar tooth and 


into the tissues lingual to the ramus. 
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Fig. 6.—An anteroposterior view of the guide in position, and mouth held open with 
a molt prop. The guide seems to bisect the foreign body. The nasopharyngeal tube can 
also be seen. 


Fig. 7.—Intraoral view showing banded tooth with guide needle still in place and 
iodoform drain. Guide needle was unlocked from the band and withdrawn, then the band 
was removed from the molar. 
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However, this method does not permit any change in the location of the 
directional needle. In our technique the locational needle is placed in a syringe, 
and then passed into the tissues, locked in place and radiographed. If the 
directional needle does not approximate the broken needle, it is unlocked, with- 
drawn from the tissues, reinserted in the syringe, and again placed into the 
tissues; this procedure is repeated until the guide needle approximates the 
broken needle. The operation is thereby simplified as described. 


Operation.— (Oct. 26, 1950.) 

Under Avertin anesthesia with an endotracheal tube inserted for the ad- 
ministration of nitrous oxide and oxygen, a guide needle was inserted into the 
tissues as though making an inferior alveolar nerve injection. The needle was 
attached to an orthodontic band which had been placed previously (Fig. 4). 
The patient was x-rayed while anesthetized and returned to the operating room. 


Fig. 8.—Anteroposterior view showing foreign body removed. 


From the x-rays (Figs. 5 and 6) it was apparent that the guide needle 
crossed the long axis of the broken needle and was nearly in contact with it. 

The anesthesia was continued with endotracheal nitrous oxide and oxygen, 
supplemented by ether. An incision was made following the guide needle 
posteriorly. Tissue was dissected with a periosteal elevator, hemostats, and 


scissors. About 3 em. along the guide needle the broken needle was encountered. 
The needle was grasped with a hemostat and removed. Sulfanilamide powder 
ind Gelfoam were placed inte the wound. An iodoform gauze drain was 
inserted, and two sutures placed (Fig. 7). The patient left the operating room 
n good condition. 

Postoperative Orders.—Postoperative orders were elixir of phenobarbital, 
‘4 oz. four times a day, p.r.n.; continue Crysticillin, Hyelorite mouthwash t.i.d. 
ind ice bags to the left jaw for the first twenty-four hours only. The next 
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day the ice bag to the jaw was discontinued and a hot water bottle to the left 
jaw was ordered. A normal saline, warm mouthwash and gargle every three 


hours were: ordered. 

There was a moderate amount of lingual swelling, but no trismus, and 
no pain. The radiographic examination showed the needle removed (Fig. 8). 
The iodoform gauze drain was removed the next day and the patient was dis- 
charged relieved on Oct. 30, 1950. 


3500 FirtH Ave. 
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Oral Medicine 


SOME NEW CONCEPTS CONCERNING THE ROLE OF 
SUGAR IN DENTAL CARIES 


L. S. Fospick, M.S., Px.D.,* Cutcaco, ILL. 


ENTAL caries is the most prevalent disease of civilized man, with the 
possible exception of the common cold. It has been estimated that if all 
of the dentists in the United States would spend their entire time repairing 
the ravages of this disease in the child population, with no time available for 
the adult population, they could not keep up with the progress of the new 
lesions. It is obvious that this situation cannot long exist without the public 
losing faith in the dental profession. It is further clear that restorative den- 
tistry is not the answer to the problem, but rather a program of prevention is 
in order. Although there are at present many methods of prevention, few of 
these methods are adaptable to the mass prevention of dental caries because 
of the difficulties involved in an educational program. Perhaps if we should 
review the present-day concept of the etiology of the disease and evaluate 
some of the more recent data, other methods more adaptable to the situation 
will be revealed. 

It has been believed for many years that sugar is the cause of caries. This 
concept was general long before scientific evidence was available to explain 
the reason. It is true that dental caries was not a major health and economic 
hazard until refined sugar was made available. Even today dental caries is 
not a major disease in those countries where refined sugar is a luxury. Further, 
it is probably more than happenstance that the caries incidence in Australia, 
New Zealand, the Norse countries, England, United States, France, and Italy 
is in direct relation to the per capita ingestion of sugar. Although sugar, per 
se, has received the brunt of the blame for causing dental caries, there must be 
other factors involved. Sugar has been a favorite food of man since recorded 
history. Fruit juices, such as orange, apple, grape, grapefruit, and the like, 
contain 10 to 15 per cent sucrose, but these have seldom been blamed for caus- 
ing earies. Dental caries has been found in the teeth of ancient man, but at no 
{ime was earies as prevalent as today. 

Although Miller’ and Black? postulated that caries was caused by the acids 
derived from the fermentation of carbohydrate foods, an acid potential in the 
mouth was not demonstrated until 1934 by Trimble. He found that a carious 
lesion was only occasionally of sufficient acidity to decaleify the teeth. In 
1940 Stephan‘ found that, although a carious lesion was not ordinarily danger- 
uusly acid, it beeame so shortly after the ingestion of a fermentable sugar. 





Read before the Eighth Annual Seminar for the Study and Practice of Dental Medicine, 
The Desert Inn, Palm Springs, Calif., Oct. 31 951. 
*Professor of Chemistry, Northwestern University. 
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Thus it was evident that the carious process is not continuous but intermittent. 
By this time a few decades of intensive investigation had demonstrated that 
the reactions involved in the first stages of sugar metabolism were practically 
universal in nature and that the anaerobic phases of these reactions were the 
same whether carried out under the influence of microbial, animal, or plant 
enzymes.” ® Thus by 1942 it was known that acids would form from sugars on 
the surfaces of the teeth within a few minutes, and the mechanism by which 
they formed had been intensively investigated. 

The chemical composition of both the teeth and the saliva has been known 
for many years. It had been demonstrated that the teeth would resist deeal- 
cification down to pH 5.0, but that at quarter acid potentials the teeth will 
decaleify. It was also known at this time that the saliva is a very powerful 
protection against acids. In view of this it was suggested that whether or not 
a tooth would decay was dependent upon a large number of variables which in 
turn were dependent upon the rate at which it is neutralized or otherwise 
destroyed.’ . It was suggested that if the oral environment could destroy the 
acids before they could attack the teeth no caries would result, even though 
sugar may be present or even though acids formed rapidly. On the other hand, 
if the mouth could not conjure up enough protection to destroy the acids, 
caries would result, even though only small quantities of sugar may be present 
or if the acids form very slowly. 

There are a number of independent variables that govern the rate at which 
acids form. These are comparatively well understood but the variables that 
regulate the rate of acid neutralization are rather obscure. 


The Rate of Acid Formation 


The rate of acid formation on the tooth surface is governed by two pri- 
mary variables: (1) the substrate from which the acids form; (2) the enzyme 
system which governs the reactions involved. If either is absent or impaired, 
no acid forms. 

It has been adequately demonstrated that the substrate must, in most 
cases, be a fermentable sugar. It can be sucrose, maltose, glucose, or fructose. 
On certain surfaces of the teeth, or on the teeth of individuals who are highly 
caries-active, lactose, galactose, starch, or dextrin may be effective. The sugar 
must be on the surface of the teeth, intermingled with the enzymes, before acids 
will form. Obviously the substrate is derived from the diet. Furthermore, 
the only portion of the diet from which the acids are derived must be that 
portion which remains occluded around or on the surface of the teeth during 
or after the food is ingested. Also, as the local effect of any ingestion of food 
is transient, each ingestion may be regarded as a separate attack of caries. 
Thus if one eats the cariogenic substrate only once a day, one will have one 
period of decalcification. If one should eat six or eight times a day, such as 
is the case with many of our children and young adults, one will have six or 
eight separate attacks of caries. Under these circumstances it is clear why a 
sugar-free diet is conducive to caries immunity, whether or not the diet is 
optimum. This explains why individuals on a starvation diet, such as occurs 
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periodically in India, the unfortunate prisoners during the last war, and the 
population of war-torn Europe, were comparatively caries-free. Even though 
the protection against acids as is afforded by an optimum alkaline ash diet was 
absent in the above people, few caries did develop because no protection 
against acids was needed. This concept of the effect of the substrate explains 
why immediate brushing or cleansing the mouth after eating will control caries 
to a major degree. This concept also explains why caries-active rats on cario- 
genie diets (65 per cent fermentable sugar) develop no earies if fed by stom- 
ach tube, even though litter mates who consumed their food naturally had 
rampant caries on the same diet.® 

The enzyme system is comprised of enzymes, co-enzymes, activators, such 
as metallic ions, and possibly inhibitors. The quality of the system varies 
tremendously from individual to individual, and even in different areas of the 
same mouth. The enzymes are probably derived entirely from the bacteria 
present in the mouth. It is possible that some of them may be derived from 
the food, and perhaps the saliva and oral tissues. However, it is known that 
all of the acidogeniec microorganisms of the mouth that have been studied can 
elaborate all of the necessary enzymes, even though some may not be in opti- 
mum concentration. It is also known that the saliva and most foods do not 
possess the enzymes. 

The bacterial flora is in turn governed to a large extent by the diet of 
the individual. The microorganisms of the mouth are there simply because 
they find it a nice place to live. If the individual eats what the organisms like 
to eat and leaves plenty of the food seattered about the mouth after each meal, 
then the mouth will not lack for micro inhabitants. If the individual likes to 
eat sugar, which is the souree of quick energy for the acidogenic organisms, 
then the flora will be predominantly acidogenic. 

The co-enzymes are predominantly protein compounds of certain mem- 
bers of the vitamin B complex. It is true that some microorganisms can syn- 
thesize these vitamins; however, it is known that Bacillus acidophilus and cer- 
tain other acidogenice organisms are notoriously deficient in these vitamins. In 
all probability the co-enzymes are derived from the diet. They need not be 
retained with the substrate, for if the individual consumes a satisfactory diet 
these essentials are secreted in the saliva. It is interesting to note that indi- 
viduals suffering with pellagra are caries-free even though they may normally 
eat a cariogenie diet. 

The minerals necessary to complete the enzyme system are always present 
in saliva. These are undoubtedly derived from the diet. Even in cases of 
marked mineral deficiency there is probably a sufficient amount of these min- 
erals in the saliva to support the enzyme system. 

It should be emphasized that the saliva of all individuals, caries-active or 
caries-inactive, has an enzyme system capable of converting fermentable sugars 
to acids. There is, however, a tremendous variation in the quality of the sys- 
tem in the saliva of various individuals. In general, the saliva of caries-active 
individuals has a more optimum system, while that of caries-inactive indi- 
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viduals has a very poor enzyme system. From a purely academic point of view 
it is known that even in cases of rampant caries, the enzyme system of the 
mouth is far from optimum. 


The Rate of Acid Neutralization or Destruction 


The factors that govern the rate at which acids may be neutralized or 
destroyed on the tooth surface are much more complex and not as thoroughly 
understood as those that regulate acid formation. Many of them are known, 
but, because of the large biological variations and the number of variables, the 
relative value of each is rather obscure. Some of the variables are: rate of 
flow of saliva, the buffering capacity of the saliva, the anatomical aspects of 
the mouth, mechanical factors in the mouth and the dental plaque. 

It is obvious that if no saliva is present during or after the ingestion of 
food, more sugar will be retained on the surface of the teeth. It has been ob- 
served many times that in patients in whom the salivary glands are absent, 
or if they are destroyed by x-ray therapy, dental caries is always rampant. 
Some observations have indicated that the rate of flow of stimulated saliva is a 
function of caries activity. This does not always follow, probably because of 
the numerous other variables; however, in general a dry mouth usually means 
marked caries even though a copious amount of saliva does not guarantee 
caries immunity. The flow of saliva is under nervous control and in general 
a stimulation of the sympathetic system causes a cessation of salivary flow. 
Attempts have been made to correlate “emotional strain” with caries activity, 
but as yet few controlled experiments have been made, nor is an adequate 
method for insuring a copious flow of stimulated saliva known. 

The buffering capacity of the saliva varies greatly from individual to 
individual. It has been shown that the saliva of caries-inactive individuals 
in general has a greater buffering capacity than that of caries-active indi- 
viduals. Here again the relation is not consistent. Some people with excellent 
quality saliva have many carious lesions, and the reverse is also true. This 
is probably due to the other variables present. This is one factor that ean be 
controlled. An optimum alkaline ash diet is conducive to a highly protective 
saliva and dental caries can be controlled in a number of individuals by means 
of an optimum diet providing it is not too rich in sugar. It is quite possible 
that individuals who consume this type of diet can tolerate more sugar without 
producing caries than those on poor diets. Nevertheless, there are individuals 
who ean tolerate little sugar, even with an optimum diet. This, of course, 
may be due to other adverse conditions, such as lack of saliva, poor occlusion, 
or other anatomical aspects of the mouth. 

It can also be said that any anatomical aspect of the mouth that is con- 
ducive to the retention of sugar or to the self-cleansing ability of the mouth will 
be reflected in the caries activity of the individual. This will include the shape 
of the arches and the teeth, the occlusion of the teeth, and pits and fissures in 
the teeth. It has been noted that poor anatomical relations are conducive to 
dental caries as are pits and fissures. Furthermore, such mechanical objects 
as overhanging margins of fillings and poorly fitting orthodontic appliances 
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are also conducive to caries. It is probable that the major factor in regard to 
the anatomical aspects is heredity, although there is some evidence that diet 
and nutrition during the formative period of the teeth are also important. The 
mechanical aspects are primarily a function of dentistry. There is still no sub- 
stitute for good dentistry. 

One of the most important and controversial features that would tend to 
prevent the contact of saliva with the surfaces of the teeth is the so-called 
“dental plaque” or “mucin plaque.” This not only prevents saliva and acid 
foods from contacting the teeth, but it also contains most of the bacteria and 
enzyme systems. This substance is probably one of the most important factors 
associated with dental caries. This mechanical barrier is present on all teeth, 
whether susceptible or immune to caries. This deposit or film that exists pri- 
marily in the susceptible areas of the teeth has been investigated and discussed 
since the conception of the chemico-parasitic theory of dental caries. It has 
been designated as the cause of dental caries and it has been said to be a pro- 
tection against the disease, but even with all the attention it has received, there 
is still no agreement concerning the composition, the source, actual appearance 
and function of this material. In all probability, part of the confusion con- 
cerning the dental plaque is due to differences in the plaque itself, or to dif- 
ferent concepts concerning the nature of the plaque. 

Several investigators® *° have proposed that the plaque itself is capable 
of decomposing to form acids in sufficient strength to deecaleify the teeth. 
Whether or not acids may be derived directly from the plaque has not been 
satisfactorily answered, but it has been shown that the plaque material is an 
excellent nutrient for bacterial growth." Kirk** was of the opinion that the 
plaque is the major agency for the localization of all carious lesions. This 
opinion does not conform to that of Miller’* and Pickerill'* who did not believe 
that the plaque is essential to dental caries. In general, however, it is thought 
that the mucin plaque is of major importance and most studies’ ** 17 seem 
to indicate that at least in caries-susceptible individuals this is quite probable. 
There is also considerable evidence to support the idea that some plaques are 
not harmful. It was suggested by Bibby*® that the dental plaque may not be 
a uniform material, and that some types may be beneficial while others may 
be harmful. This latter concept is more in accord with the findings of Bradel 
and Blayney.’* 

It would seem that with all of the excellent work on this subject there 
would be more agreement concerning the source, composition, and function of 
this material. Kirk’? was able to form plaques from salivary mucin and was 
of the opinion that the plaque on the teeth was derived from salivary mucin. 
The greater number of investigators, however, feel that a major portion of 
plaque material consists of living and dead microorganisms,” 15 1% 1% 29 21 

Although there has been a tremendous amount of bacteriological investiga- 
tion of the plaque, there has been relatively little chemical work along these 
lines. Lothrop,?? on the assumption that plaques are primarily mucin, made 
a rather intensive study of salivary mucin. He found it to be a glycoprotein 
in nature with a variable composition, The nitrogen content varied from 9 per 
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cent to 14 per cent. Inouye®* found salivary mucin to contain 10.45 per cent 
nitrogen. An actual analysis of plaques on human teeth showed the material 
to be a protein containing from 7.75 per cent to 11.2 per cent nitrogen. This is 
of about the same order as the analysis of salivary mucin. 

Campaigne** investigated mucin plaques on human teeth, synthetic 
plaques and salivary mucin. They described two types of plaques. One kind 
was rather gray, tough, and rubbery, while the other was white and very soft. 
An analysis of these plaques indicated the same composition but a different 
hydrogen-ion concentration. The white soft plaque, commonly called “materia 
alba,” had a reaction comparable to that of saliva. The gray, rubbery ones 
were more acid. It is quite possible that these two types are the same material, 
different only in regard to the proximity to the isoelectrie point. 

It has been found that when the teeth are thoroughly cleansed, all the 
plaque material can be removed from the surface of the tooth. If the mouth 
is placed at rest, with no ingestion of food or other disturbances, the plaque, in 
the form of a thin, readily removed film, will rapidly regenerate. Obviously 
this material is not derived from the food, and hence it must be derived from 
the saliva. In all probability it is derived from the bacterial or salivary pro- 
teins. The analysis would not indicate whether the plaque is derived from the 
mucin or from the bacterial masses, for they are both protein in nature and 
hence should contain comparable amounts of nitrogen. 

Regardless of the source and composition of the dental plaque, it would 
seem that anything so consistently present in the biological system should have 
some funetion. Furthermore, it would seem that anything so generally present 
would have a useful function, providing it had not been disturbed, altered, 
or changed by external factors. 

The material is extremely difficult to study from a chemical point of view, 
primarily due to lack of sufficient material for analysis. In 1939 Campaigne* 
developed a glass electrode with which it is possible to measure the H of as 
small a quantity as 0.001 ml. of material. About this same time a micro 
method” for the determination of lactate was formulated. With these two 
tools it was possible to determine the buffering capacity of plaque and carious 
material. If the pH and pK, are known, then the ratio of neutralized acid to 
free acid can be caleulated. If the total acid is known, then the amount of 
neutralized acid and free acid can further be calculated by means of the equa- 
BA 
HA 

With the methods described, the following investigation of the dental 
plaques was thought desirable.*? 

Patients were selected from those applying at the Dental Clinic. Each 
patient was given a complete mouth examination for caries, including full- 
mouth roentgenograms. In addition, a record was made of the general diet 
of the patient, as well as the content and time of the last meal. Plaque ma- 
terial, or materia alba, was removed by means of a spoon and the pH was 
measured by means of a glass electrode. The plaque was removed from the 
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electrode and placed in a small tarred flask. The flask was then placed in a 
vacuum desiceator and dried. When the material was dry it was accurately 
weighed on a micro balance. The sample was then analyzed for lactate accord- 
ing to the method of Miller and Muntz. The flask in which the sample was 
weighed was used as the first reaction vessel in order to eliminate any loss in 
transfer. 

This process was repeated on samples taken at intervals after the applica- 
tion of pure sugar solutions. 

With the pH and lactate content of the material known and by using the 
pK, for laetie acid, it is now possible to caleulate the ratio of neutralized lactic 
acid to free lactie acid. Furthermore, the total amounts of neutralized lactic 
acid and free lactie acid ean be ecaleulated. With these data available on nat- 
ural plaques and at intervals after the application of pure sugar solutions, any 
changes in total lactate, neutralized lactate, and free lactic acid can be deter- 
mined and any buffering action of the plaque material noted. 

The equation pH = pk, + log a was used in caleulating the ratio of | 
salt to acid. It was assumed that the total lactate is salt plus acid. 

The average reaction of the nonearious plaques of 224 individuals was 
found to be pH 6.1. This acidity is not sufficient to decaleify human enamel. 

When sugars are added to this material the general trend was a lowering 
of pH, accompanied by an enormous increase in total lactate. The decrease in 
pH in most eases was much less than that which would be expected unless neu- 
tralization took place. 


TABLE I 


GLUCOSE 10% 








~ 0 TIME 5MIN. 10MIN, 
pH 6.1 6.0 6.3 
Neutralized acid 6.623 mg. % 1.027 1.863 
Free lactic acid 0.0038 mg. % 0.008 0.0074 
BA E 

tatio TIA 166 125 251 
% change neutralized — +165% +300% 

acid 

~ change free acid — +212% +194% 

~ change lactate aS +165% +300% 
Cases 224 22 14 


When 10 per cent glucose was added, the drop in pH was almost negligible, 
nd at the end of a ten-minute period the pH had risen to above the average 
nitial pH. However, the total lactate increased 165 per cent in five minutes 
nd 300 per cent in ten minutes. The free lactic acid increased 212 per cent in 
ive minutes but remained almost constant thereafter. The amount of neu- 
‘alized acid increased 165 per cent and 300 per cent, respectively, in the five- 
nd ten-minute intervals. On the basis of this it would seem that the plaque 
iaterial in this ease had neutralized tremendous quantities of acid. Whether 
‘not the plaque derived its neutralizing capacity from itself or whether the 
uffering was due to absorbed saliva is not known. (Table I.) 
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When concentrated glucose (50 per cent) is used there is a much greater 
drop in the pH and the effect is of longer duration. The total lactate con- 
centration increases about one-third more than when the dilute solutions are 
used, but this excess is sufficiently great to cause an appreciable increase in 
free acid with a corresponding drop in pH. The initial drop in pH is accom- 
panied by 2,210 per cent increase in free acid. At the end of twenty minutes, 
however, the free acid has materially decreased. This decrease may be due 
to several factors. It is quite likely that the salivary buffers have neutralized 
some of the acid, but there is also the possibility that the plaques have hydro- 
lized to amino acids, which may act as buffers. (Table IT.) 


TABLE IT 


GLUCOSE 50% 
0 TIME #5 MIN, 10 MIN. 
6.1 4.9 4.8 


p 
Neutralized acid 0.623 mg. % 1.06 1.4 mg. % 
Free acid 0.0038 0.84 0.18 








es a ~ ' . 

atio HA 166 1.3 0 

% change neutralized ee +170% +225% +148% 
acid 

% change free acid sie +2,210% +4,730% +176% 

Total change a +303% 5 

Cases 224 18 





It is obvious that if the above data are correct for the average nonecarious 
plaque, the buffering or acid neutralizing action of this material is unsurpassed 
by any substance in the body, with the possible exception of the inorganic por- 
tion of bone and teeth. 

On the basis of theoretical considerations and a small amount of labora- 
tory findings, there are a few factors that would cause the above results to be 
less accurate than desired. Although the equations are quite accurate for the 
purpose intended, there is little doubt that the total lactate concentration does 
not represent the total acid formed. On the basis of the mechanism of acid 
formation and on the basis of analytical results, other acids may be formed 
and are formed. One would expect the predominant acid to be lactic acid, 
but other acids such as acetic, propionic, butyric, and pyruvic acid are un- 
doubtedly present. The error involved by the presence of these other acids 
cannot at present be accurately estimated, due to the difficulty involved in the 
analysis of such small samples. However, when one considers that all of the 
acids mentioned have an ionization constant of the same order of magnitude, 
it is quite probable that the pK, for lactie acid will closely approximate that 
of the mixed acids. Furthermore, if the ratios of other acids to lactie acids 
are relatively constant, the presence of the other acids should not alter the 
general pattern of events. If other acids do play an important role in the 
acidity of the plaque, then the neutralizing action of the plaque is truly remark- 
able, as the changes in pH that are observed are much less than would nor- 
mally be expected, even if lactic acid were the sole acid present. In view of 
this, even if we were to assume a large error, the buffering capacity of the non- 
carious plaque is exceptional, 
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It is quite probable that the data mentioned previously herein do not yield 
absolute averages as insufficient cases in all categories were used. The initial 
pH of the plaque materials is based on the average of 224 samples. This should 
yield a fairly accurate value. However, at all other time intervals, between 
12 and 22 cases were used. This is admittedly insufficient, but as the variation 
in these cases was not great, it should be considered as a definite trend. Fur- 
thermore, when calculations based on individual samples were made, the trend 
was very similar. 

With this new information concerning the mucin plaque it is clear that 
we may have to alter or modify some of our concepts of the etiology of the 
carious lesion. The observations concerning the role of sugar and the chemical 
parasitic theory must still be valid, as all of the successful methods of prevent- 
ing dental caries conform to these ideas. Furthermore, all methods that have 
been tried and found lacking do not conform. 

The action of the plaque as demonstrated by these experiments does 
explain why man did not develop widespread dental caries until refined sugar 
became available. An inspection of the data in Table I shows that, although 
considerable lactic acid was formed after the application of 10 per cent glu- 
cose, there was but a slight drop in pH. This does not agree with the results 
of Stephan. A comparison of the two procedures reveals that Stephan used 
an antimony electrode, while in the present investigation a glass electrode was 
used. Both methods are accurate, however. When the antimony electrode is 
used it is pressed against the surface of the plaque, while with the glass elec- 
trode, the material is removed from the mouth with a dental instrument and 
placed on the glass film. In the latter case the plaque material is mixed in the 
process. Thus the antimony electrode measured the surface acidity only. 
rom the behavior of the plaque it is clear that in the case of the dilute sugar 
solutions the sugar or the acid did not contact the surface of the teeth. When 
concentrated sugars are used, however, the sugar penetrates the plaque to the 
surface of the tooth under the tremendous diffusion pressure. No natural fruit 
juices or foods other than honey are capable of developing these tremendous 
pressures, and these pressures were not possible until refined sugar was avail- 
able. Thus the refining of sugar, rather than changing the chemical charac- 
teristics of the sugar, simply makes it possible readily to obtain concentrated 
solutions and, because of the low molecular weight, develop tremendous dif- 
fusion pressures. 

In view of the excellent buffering capacity, the plaque may be regarded 
as nature’s protection against acid foods and fruit juices. If the plaque were 
not ever present, fruit juices would gradually dissolve the teeth, but in the 
presence of well-formed plaques no natural foods with the exception of honey 
ind dried fruits are harmful to the teeth. However, when concentrated sugars 
ire ingested the diffusion pressures are great enough to penetrate the plaque 

nd destroy its protection. Under these circumstances the plaque becomes a 
letriment. The acids once formed are held in contact with the tooth surface. 
‘‘urthermore, once the buffering action is broken large quantities of base are 
iecessary to neutralize the acid and before this can occur damage to the tooth 


as resulted. 
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In view of the rather important role of the plaque, and the difficulty and 
perhaps the undesirability of removing it, another more practical method of 
caries control is suggested. It is known that proteins absorb or adsorb cer- 
tain other chemicals and retain them for considerable periods of time. If com- 
pounds could be found that would attach themselves to the plaque and at the 
same time inhibit acid formation, they could be incorporated into a mouthwash 
or dentifrice. Such materials when used morning and night would prevent 
acid formation from ingested sugars all through the day and hence prevent 
caries even when sugar is present. Such compounds are now available. Peni- 
cillin, subtilin, aureomycin, certain quaternary bases or salts, and others have 
already been tested in the laboratory. It is hoped that clinical experiments 
can be performed in the not too distant future. 


Summary 


The etiology of dental caries was reviewed and some new concepts of the 
dental plaque, based upon laboratory experiments, were proposed. A new 
practical method of caries control was suggested. 
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THE CLINICAL LABORATORY IN A CHILDREN’S HOSPITAL 


Harry SHWACHMAN, M.D.,* Boston, Mass. 


Le clinical laboratory is an essential component of the clinie or hospital 
which provides modern medical eare. Thirty years ago most hospitals 
lacked laboratory facilities. Some of our relatively common procedures, such 
as the giving of a transfusion, were considered a major undertaking. Trans- 
fusions were performed in the operating room under anesthesia. Some of the 
simpler procedures, such as the examination of the urine or the determination 
of hemoglobin in the blood, were performed by the physician on the ward or 
in some aleove off the ward. Those hospitals located near medical schools were 
fortunate enough to have available at times the advanced laboratory facilities 
of the sehool. The very first bacteriological cultures taken on patients at the 
Children’s Hospital were brought to the Bacteriology Department of the Har- 
vard Medical School for examination. Today our laboratory may perform 100 
such examinations daily. I mention this to point out that what is new today 
in medicine, and particularly as it applies to laboratory procedures, may 
hecome well established and reliable aids to the physician tomorrow. 

In our hospitals today we have skilled technicians who perform the most 
complicated procedures in hematology, bacteriology, and chemistry. If well 
trained and well supervised, they can assist the physician in establishing a 
correct diagnosis and in guiding treatment. The physician, on the other hand, 
has a number of responsibilities. First, he must decide which laboratory ex- 
aminations will assist him in arriving at a diagnosis with a minimal disturbance 
to the patient. Seeond, he must be familiar with the laboratory procedures 
available and must be fully aware of the limitations of the methods, of the 
degree of specificity of the test, and of the normal variations in that particular 
test. Third, he must know how to interpret the results, and, finally, he must 
he able to justify the cost to the patient. The written report of a laboratory 
result on a patient’s record should be interpreted in the light of these remarks. 

In many respects the clinical laboratories of a children’s hospital are likely 
to be taxed to a greater extent than those dealing with adults. One reason for 
this is the rapidity with which the course of illness may develop in an infant. 
This ealls for more frequent. appraisal of the patient’s state. The rapidity 
with whieh infants ean ehange from hour to hour in illness is in contrast to 
most of the diseases one deals with in adult medicine. In the morning one may 
find a baby perfectly well hydrated only to return later that afternoon to find 
that same infant in a state of severe dehydration as a result of either vomiting 
or diarrhea or both. Certain diseases, such as meningitis, are predominantly 
diseases of early life. The diagnosis and management of these infections require 
aboratory facilities. 


Read before the Eighth Annual Seminar for the Study and Practice of Dental Medicine, 
[he Desert Inn, Palm Springs, Calif., Oct. 30, 1951. 
*Director of Clinical Laboratory, Children’s Hospital. 
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Another problem is the faét that we are limited by the small amounts of 
blood which we may take from an infant. In many general hospital laboratories 
microchemical procedures are not available. I recall a patient who was referred 
to the Children’s Hospital for a simple glucose tolerance test because the 
laboratory in his community was not prepared to do microblood determinations. 
In a baby weighing 10 pounds, you can see how impractical it is to withdraw 
4 or 5 ml. of blood at five separate periods during a three-hour test. The amount 
of blood necessary can be drawn from a finger prick puncture. Actually many 
chemical and serological examinations are performed on micro specimens. An- 
other difficulty one faces in the handling of sick children is the great problem 
of obtaining specimens. One must have a metabolism bed if one attempts to 
follow the urine over a twenty-four hour period, let us say, for the collection 
of urine to determine the 17-ketosteroid output. This type of investigation is 
relatively simple in the adult or older child where the patient can cooperate. 
Often we must obtain the specimen whenever the patient presents it. This is 
particularly true in the examination of urine and feces of small infants. 
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Fig. 1.—Frequency distribution of results obtained in different laboratories on the same sample. 


I should like to say a word about the limitation of a procedure and labora- 
tory errors. These points can be illustrated by the routine determination of 
hemoglobin concentration in the blood. Inasmuch as many of these deter- 
minations are done on a semiquantitative basis with a limit of error of plus 
or minus 15 per cent, it is often impossible to conclude whether a patient is 
showing a significant change in the hemoglobin concentration unless subsequent 
determinations exceed this limit of error. For example, if the error in the 
method is plus or minus 15 per cent and if there is a change of 5 per cent in 
a subsequent determination, this change obviously has no significance. This 
fact is not appreciated sufficiently by the clinician. To illustrate the tremendous 
variation which has occurred in a number of laboratories in the state of Penn- 
sylvania in the determination of hemoglobin, the following data taken from 
Belk and Sunderman' summarize the results reported from 59 laboratories. 
Fig. 1 shows the wide scattering of results from different laboratories. It is 
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possible to obtain hemoglobin determinations which are reproducible within 
the limits of plus or minus 5 per cent, if standardized pipettes and a good 


photoelectric colorimeter are employed. 
I should like to present specifie problems which are actually case records. 
I present this child for two reasons, first, because he was a diagnostic 


problem and second, because of the great advances made in the treatment of 


his disease.* This youngster was first seen by me over eighteen months ago 
because of intermittent fever. He was studied at another hospital and the 
diagnosis of infectious mononucleosis was made on the basis of his blood smear 
and physical examination. He did not have a positive heterophile agglutination. 
Because he did not improve and his fever persisted he was referred for study. 


it was clear from the examination of his peripheral blood that this was not a 


case of infectious mononucleosis, but one of leukemia. A bone marrow ex- 


amination confirmed this initial impression. 


TABLE I. LEUKEMOID REACTIONS 


A. Acute infections ’. Malignant tumors 
Pertussis Neuroblastoma, etc. 


Measles 

Varicella 

Septicemia 

Infectious mononucleosis 

Infectious lymphocytosis 
. Chronic infections 

Tuberculosis 

Osteomyelitis . Terminal states 

Rheumatic fever Pemphigus 

Undulant fever Epidermolysis bullosa 


. Toxic states 
Sulfonamides 
Drugs and poisons 


}. Anemias: aplastic 


I should like to present the ease record of a child who was referred to the 
hospital with the diagnosis of leukemia. Fortunately this turned out to be the 
wrong diagnosis. This child had an irregular fever. She had anemia, a marked 
weakness, anorexia, and on physical examination had palpable glands and a 
large liver and spleen. Examination of her blood showed a relatively normal 
white count with a predominance of lymphocytes which were interpreted by 
the technician as being abnormal. The x-rays of the long bones were said to 
be suspicious or consistent with the diagnosis of leukemia. She was admitted 
to the Children’s Hospital after a six-week illness. She continued to have a 
spiking temperature and for this reason a blood culture was obtained. This 
blood culture grew out Bacillus abortus. In other words, here we have a case 
of brueella infection which was confused with leukemia because of the many 
similarities. This child recovered satisfactorily. Incidentally, we discovered 
that many members of her family also had undulant fever by finding positive 
skin tests and positive blood agglutination reactions. 

In small infants infections can often mimic the picture of leukemia. This 
type of response is called a ‘‘leukemoid reaction.’’ Table I lists a number of 
conditions that may produce this response. In some patients repeated observa- 
tions ineluding bone marrow aspirations or biopsies may be necessary before 


*I am presenting him with the permission of Dr. Sidney Farber, 
the treatment of this patient. 


who is responsible for 
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a decision can be reached as to whether this one individual has or does not 
have leukemia. However, in the great majority of patients with leukemia the 
diagnosis is relatively simple. In children we do not gain much in spending 
our efforts in classifying the leukemie cell. The process is most often an acute 
one and in the majority of instances cells of the lymphatie series predominate. 
Chronic myelogenous leukemia is quite rare in childhood. 

In most of our patients with leukemia, anemia and thrombocytopenia are 
common, The so-called textbook picture of enlarged abdominal organs with 
the high white count in the peripheral blood are seen less commonly very early in 
the course of the disease than one would gather from our textbook descriptions. 

I should like to point out how important it is for the routine blood smear 
of a patient admitted to the hospital, to be examined with great care. This 
youngster, aged 2, whose father and mother are both physicians, was referred 
because of two attacks of severe abdominal pain. The first attack was un- 
attended and was very short-lived. The second attack of abdominal pain, about 
a month later, necessitated a house call. When the child was seen he appeared 
perfectly well, the pain having subsided. No other complaints were noted at 
this time. Approximately one month later the father noted that the child was 
not as alert as he had been and that he was beginning to regress, i.e., he no 
longer ran after the dog and pulled his tail; he no longer climbed onto the 
chairs. He became rather irritable and did not greet his father in his usual 
manner when his father came home at night. For these reasons, hospitalization 
for study was advised. In performing the complete blood count a very un- 
common finding was made. The red cells showed stippling. This immediately 
suggested the possibility of lead poisoning. Roentgenograms of the long bones 
were taken and this confirmed the impression, which was derived from a careful 
examination of the peripheral blood. In retrospect, the clinical history fitted 
quite nicely with this entity. The source of lead in this case was hard to deter- 
mine. Investigation disclosed that this child chewed on his crib and only in 
a relatively small area. It turned out-that the crib was a firmly heirloom and 
handed down from one generation to the next. The father, when he received 
the erib, repainted it with a good enamel. He did not realize that the old coats 
of paint underneath his most recent one contained lead. The present law 
requires that all paints intended for indoor purposes be lead-free. Such a 
protective law did not exist years ago. 

The following patient was admitted to our hospital with a severe menin- 
gococeal infection. She had septicemia and meningitis. Her recovery was 
thought to be complete when she was discharged home. Approximately two 
and one-half weeks after discharge from the hospital she developed a spiking 
temperature accompanied by chills. Our immediate concern was that this child 
had a recurrence or complication of her meningococeal infection such as endo- 
carditis, brain abscess, or some other serious septic process. We were at a 
loss to explain this child’s illness because our blood cultures and our clinical 
evidence were lacking concerning a bacteriological recurrence. However, when 
the admission blood smear was carefully examined, typical malarial parasites 


were present. This patient was given a transfusion during her first hospital- 
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ization, with blood from a donor, who gave a history of having lived in a 
malarial distriet twenty-five years previously. We were never able to demon- 
strate parasites in this donor. The child was given antimalarial therapy and 
responded in the expected manner. Here again is an illustration of how im- 
portant it is to examine carefully the blood smears of every patient admitted 
to the hospital. 

I should now like to take you to the bacteriology laboratory and illustrate 
a few of our problems. As a result of the introduction of many new antibiotic 
agents, we are receiving many requests for the determination of the sensitivity 
of the various microorganisms isolated from patients. Although dise sensi- 
tivities may be useful, a certain reserve is necessary in translating the result 
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; Fig. 2.—Hospital course of meningococcal meningitis in a 3 %4-month-old infant treated 
with parenteral sulfadiazine, after unsuccessful treatment with penicillin at home. (From 
Shwachman, Harry, and Kennell, John H.: M. Clin. North America 35: 1510, 1951.) 


to the elinie. The only sure method of determining the clinical value of an 
antibiotic agent is the response observed in the patient. A recent important 
development is the occurrence of an inereasing number of resistant micro- 
organisms. For example, the staphylococci isolated today are much more re- 
sistant to penicillin than was the case seven to eight years ago. I should like 
to illustrate this by telling you about the following patient. This child de- 
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veloped a staphylococcus septicemia and a toxic state following an operation 
on her elbow joint, in spite of the fact that she received prophylactic penicillin 
daily. The staphylococcus isolated from the blood culture was found resistant 
to penicillin when tested in vitro. When aureomycin therapy was begun, im- 
provement was quite dramatic. After a few days this girl was not able to 
tolerate aureomycin, and a further change in therapy was instituted. 

At times the administration of inadequate amounts of antibiotic and 
chemotherapeutic agents may cause a prolongation of the illness with a mask- 
ing of the true nature of the disorder. Fig. 2 illustrates what may happen 
when a child is given inadequate therapy. This child probably had meningo- 
coceal meningitis, yet we were never able to establish the diagnosis by spinal 
fluid culture. Apparently, sufficient drug had been given to inhibit the growth 
of the sensitive microorganisms, but not enough to eradicate the infection. 
Here the isolation of the meningococcus from the nasopharynx was presumptive 
evidence that this child suffered from a meningococeal infection. She also had 
a few suspicious microorganisms, i.e., gram-negative diplococci, on the initial 
smear made by staining the sediment of the spinal fluid. 

It is our practice to obtain blood cultures on every acutely ill child admitted 
to the hospital with a high fever. This procedure is carried out shortly after 
admission and this practice often yields important diagnostic information. 
Although typhoid fever is extremely rare in our community (our hospital now 
averaging less than one case per year), this diagnosis was recently established 
in a small child who was admitted with fever and abdominal pain of short 
duration. Approximately forty-eight hours after admission a tentative diag- 
nosis of typhoid fever was made because of a positive blood culture. After 
an additional forty-eight hours, the microorganisms were identified as Salmon- 
ella typhosa by its cultural, biochemical, and agglutination reactions. It is our 
practice to send the Salmonella isolated from our patients to a Salmonella 
center for final identification. To treat a patient for paratyphoid fever in 
the absence of bacteriological proof of the infection is unsound and costly. 

At times a positive blood culture may supply a elue to the physician. 
Mr. George Foley, our consultant in bacteriology, identified a Streptobacillus 
moniliformis from a blood culture of a child admitted to the hospital with a 
history of fever. Although the patient’s condition improved, the nature of 
his illness was not known. Mr. Foley asked the clinician whether this child 
was bitten by a rat, because this microorganism is invariably introduced in 
this manner. The physician contacted the mother and asked her whether the 
child had been bitten by a rat. She recalled that two weeks previously the 
child was bitten on the lip by a rat and that he now had a scar in this area. 
She failed to mention this as she felt it had no bearing on her child’s illness. 

I should like to say a few words about the occurrence of bacteremia of 
dental origin. In a recent study by Robinson and his colleagues at Tufts,’ the 
incidence of bacteremia was 39 per cent immediately after extraction of teeth. 
This bacteremia persists for at least five minutes and is usually absent at the 
end of ten minutes. They earlier reported a lower figure of approximately 
12 per cent. The much higher incidence is explained by the ‘‘multiple portion’’ 
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sampling technique which had not been employed by previous investigators. 
In multiple extractions bacteremia occurred in 73 per cent of the cases. They 
found that the development of bacteremia was unrelated to the age of the 
patient, the presence of dental infection, the type of anesthetic employed, or 
the amount of operative trauma. The application of this information to the 
management of a patient with congenital heart disease or rheumatic fever 
requires careful consideration. In these patients the bacteremia may be seri- 
ous whereas it may be of no consequence in a healthy individual. The prophy- 
lactie administration of an antibiotic by the physician working in close harmony 


with the dental surgeon is indicated. 
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NUTRITIONAL DISTURBANCES IN CHILDHOOD, WITH 
PARTICULAR EMPHASIS ON THE CELIAC SYNDROME 
AND PANCREATIC INSUFFICIENCY 


HaRRY SHWACHMAN, M.D.,* Boston, Mass. 


VER since man has had records available, large segments of the population 

have been known to suffer from nutritional deficiencies. These deficiencies, 
known as starvation or semistarvation, resulted from crop failures, from the 
ravages of war, from strange customs, ignorance, and superstition. These defi- 
ciencies we ¢all primary, and unfortunately they remain major problems in 
the world today. This morning we shall discuss first the primary nutritional 
deficiencies which are defined as those due to inadequate or faulty food intake. 

We now know how to prevent a variety of nutritional deficiency states 
which were prevalent in the past. In this category are the numerous vitamin 
deficiencies, nutritional anemia due to inadequate iron intake, and hypopro- 
teinemia due to insufficient intake of proteins. Deficiencies often oceur in 
combination. It is rare that one encounters an instance of a pure or single 
deficieney. 

I should like to illustrate a few conditions which ean be corrected by sup- 
plying the substance which is inadequate in the diet. In iron deficiency anemia, 
the symptoms are in no sense specific, but weakness, pallor, easy fatigability, 
and dyspnea on exertion are the most common complaints. If the anemia is 
severe, the heart may be enlarged and the patient may go into ecardiae failure. 
Murmurs, called hemic murmurs, may be present. The characteristic appear- 
ance of the red cells is as follows: The cells are pale or hypochromic. There 
is usually a considerable variation in size and shape of the red cells although 
the majority are small or microcytic. The total hemoglobin is reduced to a 
greater degree than is the total erythrocyte count. The pathogenesis of the 
nutritional anemia of infancy is very interesting. During the last trisemester 
of pregnancy, the fetus stores in its tissue, particularly the liver, a supply of 
iron derived from the mother. This amount is over and above that necessary 
for the formation of fetal hemoglobin. If the infant is born of a mother who 
is deficient in iron, or should the infant be born prematurely, the amount of 
iron that is stored in its tissue is inadequate to meet the needs of a growing 
blood volume. This would prebably be of little importance, if the diet of the 
infant, early in life, contained large amounts of iron. However, the infant’s 
diet is practically devoid of iron. The chief constituent of the infant’s diet 
during the early months of life is milk, which contains insignificant amounts 
of iron. As growth of the child occurs, the blood volume increases as does the 
requirement of iron for the formation of all the new cells in the body. This 
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requirement must be met from the stored iron and if this store is inadequate, 
a nutritional iron deficiency results. This is, as mentioned previously, a hypo- 
chromie anemia. Hypochromic anemia is almost always due to iron deficiency. 

I should like to cite two formerly common nutritional deficiencies, namely, 
vitamin C deficiency, or scurvy, and vitamin D deficiency, or rickets. These 
deficiencies are so rare today in our community that it is difficult to find cases 
for teaching demonstrations. The oral manifestations of these diseases are 
familiar to all of you. 

In certain parts of the world, tradition and habit have so modified the 
diet that special types of deficiencies occur. An illustration of this is kwash- 
iorkor, or malignant malnutrition, a disease which is widespread in Africa. 
It is believed that this results from a diet inadequate in protein and high in 
carbohydrates and fats. This disease can be prevented by a properly balanced 
diet. 

We have considered a few of the nutritional deficiencies which result from 
inadequate intake. In clinical medicine we are often confronted with defi- 
ciencies resulting from faulty absorption or utilization of food. The disease 
process may also increase the demand for essential substances, or bring about 
exeessive destruction. The nutritional deficiencies arising in this manner are 
called secondary ones in contrast to the primary inadequacies previously con- 
sidered. For convenience of discussion we may list the conditions responsible 
for secondary inadequacies of nutrition. I shall emphasize only those condi- 
tions commonly encountered in childhood. 

They are: 

Infections. 

Neoplasms. 

Congenital anomalies. 

Endocrine disturbances and metabolic disorders. 
Pancreatic insufficiency and celiac syndrome. 

1. Infections.— Acute and chronic infections may have a drastic effect 
on the nutritional status of an infant or child. The following factors operate. 
The metabolism is increased with elevated temperature, the patient is anorexic 
and often refuses to eat, the digestive ferments and juices may be diminished, 
and in small babies vomiting and diarrhea are not uncommon. A small baby 
with an acute infection may lose as much as 15 per cent of his body weight 
in a period of twenty-four to forty-eight hours. The effect of chronic infection 


may be more gradual but is equally pronounced. Rheumatie fever, bacterial 
endoearditis, and bronchiectasis may be taken as examples. In this connection 
it may be of interest to mention the effectiveness of antibiotics in producing 
striking weight gains in man as well as in animals, often irrespective of the 


presence of infection. 

2. Neoplasms.—It is a general impression that neoplasms in childhood 
are rare. This is not borne out by the available statistics. Tumors in child- 
hood are high on the list of the causes of death in early life. I should like to 
present a child with a brain tumor. This child was unable to ingest his food, 





634 HARRY SHWACHMAN 


vomited a considerable amount, and had to be supplied by intravenous infusions 
and gavage feedings over a prolonged period of time. It is a tribute to good 
nursing care that he appears well nourished. Tumors occurring elsewhere in 


the body may have an even greater effect on the nutritional status. 


3. Congenital Anomalies.—Congenital anomalies may also have a decided 
effect upon growth and development. Children with congenital heart disease 
may be markedly stunted. Children with congenital anomalies of the gastro- 
intestinal tract or of the genitourinary tract often show the same phenomena. 


4. Endocrine Disturbances and Metabolic Disorders.—Disturbances in the 
funetion of the adrenal glands in a small infant can produce marked nutri- 
tional failure. In Addison’s disease, the gastrointestinal symptoms such as 
vomiting and diarrhea, with weight loss, may be the presenting complaints. 
This may lead to rapid dehydration and circulatory collapse. The effect of 
other endocrine glands on the nutritional status should be mentioned. There 
is the pituitary dwarf and the hypothyroid dwarf. Sexual precocity with 
early epiphyseal union causes cessation of growth before the adult height 
has been attained. The bone age in the untreated hypothyroid patient is 
below his chronological age. A very useful measurement to record in these 
patients is the upper and lower skeletal segments as taken from the symphysis 
pubis. In hypothyroid dwarfs the upper segment is nearly equal to that of 
the lower segment. The normal ratio of the upper to lower segment at 10 
years is 1.0/1.0 whereas at birth it is 1.7/1.0. In other words the hypothyroid 
retains his infantile proportions whereas the pituitary dwarf may present 
the more mature proportions. 

5. Pancreatic Insufficiency and Celiac Syndrome.—I should now like to 
turn to the discussion of a condition which has in recent years received much 
attention in the pediatric literature, and that is cystic fibrosis of the pancreas. 
The term ‘‘eystie fibrosis of the panereas’’ would naturally imply that we 
are dealing with a disease of the pancreas in which cysts are present. Actually 
we are not dealing with a disease only of the pancreas nor are cysts present 
in the majority of cases to the extent that they can be recognized by the 
naked eye. It is unlike cystic disease which occurs as a congenital abnor- 
mality of other organs. This disease is a generalized one and cyst formation 
is an end state of a pathological process. The exact nature and origin of 
the disease remain unknown. The pathologists first called attention to it and 
Dr. Sidney Farber, of Boston, and Dr. Dorothy Andersen, of New York 
City, have made outstanding contributions. Dr. Andersen felt that the 
pathogenesis of this disorder was in some way related to vitamin A deficiency. 
Dr. Farber pointed out that this is a generalized disease in which the mucous- 
secreting glands are chiefly affected. These glands function abnormally so 
that they produce a small amount of thick material. This material in turn 
may cause obstruction of small ducts. When one has obstruction in a secret- 
ing and confined structure, dilatation proximal to that obstruction is a common 


result. Fig. 1 is an illustration of the pancreatic lesion. The islet cells of 
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the panereas remain functionally normal, that is, no case of diabetes has 
been noted in children with this generalized disease. The same process 
initiates changes in the lungs and this is soon followed by infection which 
is almost always due to the Staphylococcus aureus. Until recently, most of 
the patients who have had this disease have been discovered at the post-mortem 
examination. It is some twelve or thirteen years since the diagnosis of these 
cases was first made by the pediatrician. 


Fig. 1.—Section of pancreas showing mucoviscidosis. (Courtesy, Dr. Sidney Farber.) 


One might gather that this is a rare disease. Actually the disease is not 
rare, but it has been the recognition of its presence during life that is rare. 
During the past few years we have seen approximately 50 new patients each 
year. This disease was considered a fatal disease and the prevalent attitude 
is an extreme pessimistic one regarding the prognosis. This attitude naturally 
arises from the fact that most of the cases that were recognized were discovered 
at the time of death and in infants. Very few older children and adults were 
described as having this disease. We now know that this condition occurs in 
varying degrees of severity. The most severe form is the type that occurs in 
intrauterine life and results at the time of birth in intestinal obstruction. This 
condition, known as meconium ileus, still has a high mortality, well over 90 
per cent. During the past five years the Surgical Service of the Children’s 
Hospital has operated on a number of these patients successfully, and we are 
now following at least 6 who are over a year of age and apparently doing 
fairly well. 
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I will illustrate one such patient, now 314 years of age, who had an opera- 
tion for intestinal obstruction at the age of 3 days. She now has some pul- 
monary symptoms which is part of this generalized disease. 

I should like to mention another patient, 17 years of age, who has had 
vague but definite nutritional disturbances and minimal pulmonary symptoms. 
We would call her a mild case. She is the oldest patient we are following and 
the disease was not diagnosed until she was 16 years of age. 

This disease is a familial one and often more than one child in a family 
is affected. We find that it is much more common in people of certain racial 
stock, that is, French, English, Irish, and Seoteh, and that it oceurs rarely 
among the Negro and Oriental groups. There are no social or economic 
harriers for this disease. The early manifestations usually oceur before 3 
months of age. 

This is a disease which is of great interest to the investigator because of 
the failure of the pancreas to produce the normal ferments. Because these 
children lack trypsin, lipase, and amylase, their digestion is markedly impaired. 
The result is not only a failure to gain in weight, but also the passage of large, 
foul, abnormal stools. Beeause of the pulmonary lesions, the chief complaints 
may be referable to the lungs. The staphylococcus can almost invariably be 
isolated from the lung tissue or from the nasopharynx. 

I should like now to mention some of the diagnoses made on children who 
were admitted to the hospital and later were proved to have this condition. 
These diagnoses have ranged from tuberculosis to pertussis to prolapse of the 
rectum. The diagnosis is established by examining the duodenal fluid of the 
patient for the presence of the normal enzyme constituents and for the viscosity 
of the fluid. Usually the viseosity of the duodenal fluid is markedly increased. 
These procedures are relatively easy in an institution where special interest 
exists for the study of these nutritional problems. 

Some vears ago we developed a very simple diagnostie screening test for 
this disease by examining the feces for the presence of trypsin. Trypsin is 
normally present in the stools of the majority of healthy infants but is absent 
in the stools of infants with this disease. There are a few exceptions which 
make this test not fully reliable, but we feel that it is still a very useful sereen- 
ing procedure. 

The treatment of this condition is one that has interested us a great deal. 
We now have altered the course of many of these patients from a steady down- 
hill one to one of substantial improvement. In view of the tremendous calorie 
waste which these patients have, the chief aim of the diet is one which supplies 
a high calorie intake. Beeause of poor absorption of fat this constituent is 
somewhat diminished in the diet. The protein component is high. In view of 
the failure to absorb fat, the so-called fat-soluble vitamins are supplied in a 
water-miscible form and usually in twice the normal amount. Replacement 
therapy is often of advantage and this is in the nature of a pancreatic prep- 
aration. The addition of missing enzymes is often effective in improving the 
weight gain and in correcting the defective absorptive phenomena. The most 
important single measure of therapy is that of combating the pulmonary in- 
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fection. In the past aerosol penicillin and streptomycin had been used with 
some degree of success. Before the antibiotic era the pulmonary infections 
cut short the lives of these patients. However, with the introduction of aureo- 
myein and terramycin, a decided improvement has occurred. The only un- 
fortunate occurrence is that many of these children require constant or nearly 
constant antibiotic therapy in order to remain symptom free. 

Although the number of patients followed in our clinic has multiplied, 
the number of children who are currently dying with this disease has diminished 
considerably. Although great strides have been made in the treatment and 
in the reeognition of various forms of this disease, a considerable amount of 
work still remains to be done in discovering the exact nature of the congenital 
defeet, the facts that are responsible for its inheritance, and a more satisfactory 
method of combating or altering the abnormal secretions produced by many 
of the mucus-seereting glands. : 

From this story of pancreatic fibrosis one can see that there is practically 
no relationship between this disease and a group of conditions which the 
pediatricians lump together as the celiac syndrome. This is often a confusing 
syndrome and various authorities differ as to their definition of what this 
syndrome is. We have listed the following symptoms and signs of this syn- 
drome and at least five of the seven criteria listed must be present before we 
shall define a patient as having the celiac syndrome. 

1. Onset between 8 months and 2 years of age. 

2. Failure to gain or actual loss of weight and wasting. 

The development of a protuberant abdomen. 
The passage of large, foul, pale, bulky stools. 
The laboratory demonstration of a flat oral glucose tolerance test. 
The presence of a flat vitamin A absorption test. 
. Gastrointestinal series demonstration of clumping of barium in the 
small bowel with disturbed motility pattern. 

In addition a variety of conditions can produce this group of symptoms 
and findings and after the elimination of tuberculosis or other chronie infee- 
tions, parasitic diseases, syphilis, congenital abnormalities of the gastrointestinal 
tract or of the genitourinary tract, allergies, pancreatic disease, we are left 
with a group of patients in whom these symptoms exist without any known 
explanation. It is this wastebasket group which is labeled ‘‘idiopathie celiac 
disease.’’ This is a disease which is so successfully treated with a high protein 
diet, tolerated extremely well, and in which bananas contain the carbohydrate. 
We are beginning to appreciate the importance of certain hitherto unrecognized 
factors operating in some of these patients. The existence of emotional disturb- 
anees and abnormal child-mother relationships may aggravate this syndrome. 
We are beginning to learn about these factors in a combined study of the child 
psychiatrist, psychologist, and pediatrician. 

I have attempted to present a brief outline of many of our problems in a 
superficial way and I hope we shall be able to discuss them in greater detail 


in smaller groups. 
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MICROSCOPIC STUDIES OF DENTAL TISSUES. II. OPTICAL 
MICROSCOPY OF TOOTH SURFACES 


Davin B. Scorr, D.D.S., M.S.,* Beruespa, Mp. 


[’ WAS stated in the previous section of this paper that little was known about 
the structure and properties of tooth surfaces at the time the replica tech- 
niques were originated. This was due largely to a lack of adequate methods 
by which surfaces could be studied. Direct examinations by transmitted light 
have rarely been profitable, and by reflected light have met only with limited 
success. 

Although most of the current interest in tooth surfaces came with the de- 
velopment of the electron microscope, replicas for optical microscopy had al- 
ready been made several years prior to that time by Wolf. He used an adhesive 
plastic tape and examined the resulting replicas with transmitted and reflected 
light. His studies of Nasmyth’s membrane,' calculus formation,? and _ re- 
mineralization of etched enamel* gave evidence that much could be learned 
through the new technique, but they did not provide the fundamental informa- 
tion that was needed as background for observations with the electron micro- 
scope. 
The work presently described was originally undertaken to provide such a 
foundation for electron microscopy, and has now reached the stage where full- 
scale studies at higher magnification will soon be feasible. At the same time, 
some of the other applications of the method as a means for carrying on inves- 
tigations purely at the optical level have been explored. The nature of the 
latter experiments has been governed hy the interests of various co-workers, as 
well as by outside requests for specific information which could be obtained by 
the techniques being used. 

The findings have all been obtained from examinations of shadowed col- 
lodion replicas. The method by which the replicas have been prepared is in 
principle the same as that by which replicas are made for electron microscopy. 
It differs in that the films are thicker, more easily handled, and can be made 
from teeth in vivo, as well as from extracted teeth. 

The Microscopic Structure of Tooth Surfaces 
The principal microscopie details which have been observed on tooth 


surfaces are perikymata, enamel prism ends, cracks, scratches, small depressions 
designated as micropits, and two configurations, arbitrarily designated as lami- 


nation and reticulation.* * ® 7 
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Fig. 1.—Pronounced perikymata and prism ends on the surface of a recently erupted tooth. 
(x 250.) 

Fig. 2.—Surface of an old tooth, showing little detail other than scratches. (x 250.) 

Fig. 3.—Irregular perikymata in the cervical region of a tooth surface. (xX 250.) 
Fig. 4.—Electron micrograph showing prism ends on the surface of a recently erupted 
tooth (x 5,000.) 
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Perikymata are transverse, wavelike grooves, thought to be external mani- 


festations of the striae of Retzius. They are continuous around a tooth, and 
usually lie parallel to each other and to the cementoenamel junction. There are 
ordinarily about thirty perikymata per millimeter in the region of the cemento- 
enamel junction, and their concentration gradually decreases to about ten per 
millimeter near the occlusal or incisal edge of a surface. Their course is usually 
quite regular (Fig. 1), but occasionally, in the cervical region, it may be very 
irregular (Fig. 3). 

The enamel prism ends are concave, about six microns in diameter, and 
vary in depth and shape. They are shallowest in the cervical regions of surfaces, 
and deepest near the incisal or occlusal edges. It has been reported that their 
outlines may be classified as round, scalelike, or hexagonal.* In the present 
work it has appeared that such variations in shape are most likely due to ex- 
ternal influences, and are not typical of the prism ends as formed. 

The term ‘‘cracks’’ was originally used to describe the narrow, fissure-like 
structures which are seen on almost all surfaces. It has since been demonstrated 
that they are actually the outer edges of lamellae,’ but, for purposes of descrip- 
tion, and for the sake of consistency in the terminology used in the various re- 
ports, their designation has not been changed. Cracks extend for varying dis- 
tances along the surface, at right angles to the cementoenamel junction, from 
which they originate. Most of them are less than a millimeter in length, but 
some are longer, and a few reach the occlusal or incisal edge of a surface. They 
are fairly evenly spaced, but long cracks appear wider than short ones. 

Seratches, the result of external influences, vary greatly in number and 
appearance. Ordinarily, however, they are quite fine and short (Fig. 2). 

Micropits are irregularly shaped depressions of various sizes, observed in 
the cervical regions of most surfaces, It is evident that they are developmental 
in nature, but their significance is not yet known. 

The significance of the two configurations, lamination and reticulation, is 
likewise not understood. Laminated areas are usually less than a millimeter 
square. They appear as shelflike structures, resembling extremely aberrant 
perikvmata. Reticulated areas are characterized by shallow, narrow grooves, 
in the general arrangement of an irregular network. There is some evidence 
that lamination and reticulation may be a reflection of imperfect tooth develop- 
ment. 

Changes in Tooth Surface Structure With Advancing Age 


It has been shown in several studies® *'’ that the surfaces of unerupted 
teeth closely resemble each other, and that the posteruptive alterations in 
structure, which result from environmental influences, occur with a regularity 
that can be related to age. The surfaces of unerupted and recently erupted 
teeth are completely covered with pronounced prism ends and perikymata. Soon 
after eruption the prism ends on the crests between the perikymata at the points 
of highest contour of the surfaces begin to disappear. This is followed by a 
generalized loss of the prism ends, and a much slower flattening of the periky- 
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mata. Finally, the perikymata disappear completely. The other structures 
mentioned, with the exception of scratches, which increase in number, do not 


change in appearance. 

The rate at which surface structure is lost depends on the location of the 
surface on the tooth, and on the location of the tooth in the mouth. Facial and 
lingual surfaces lose their strueture much more rapidly than do proximal 
surfaces, and anterior teeth lose their structure more rapidly than do posterior 
teeth. 

The results of these investigations demonstrate some of the facts that will 
have to be taken into consideration when electron micrographs of very small 
surface areas are interpreted. A comparison of Figs. 1 and 4 brings out the 
tremendous size to which prism ends are enlarged under the electron micro- 


scope, even at a very low magnification. 
Structure of the Surfaces of Teeth From Various Ethnic Groups 


Studies of macroscopic dental anatomy have for some time yielded informa- 
tion of anthropological interest. Most attention has been paid to gross variants 
in dentition, such as cusp and groove patterns in molars, Carabelli’s cusp, the 
number of roots on various teeth, and configurations of the lingual surface of 
upper incisors. In the work presently described the microscopic characteristics 
of the surfaces of teeth from present-day American whites, early Alaskan Es- 
kimo, present-day West Greenland natives, and California Indians were com- 
pared to determine if at this level ethnic differences could also be found.” " 
The teeth from West Greenlanders were included because these people are of 
mixed Eskimo-white descent, and ethnically and culturally are in between early 
Eskimo and present-day whites. 

It was found that the course of the perikymata was markedly more irregular 
in the surfaces of teeth from Alaskan Eskimo, West Greenland natives, and 
California Indians than it was in American whites. Likewise, in the former 
three groups lamination and reticulation were much more prevalent. For two 
reasons these differences cannot be interpreted as Mongoloid characteristics. 
In the first place, the surfaces of the teeth from West Greenlanders were the 
most irregular of all, and these people are not of pure Mongoloid stock. See- 
ond, gross inspection of the teeth revealed a much greater prevalence of hypo- 
plastic defects in the Alaskan, West Greenland, and California samples than in 
the American white. This suggests that the microscopic differences may likewise 
have resulted from nongenetie influences during tooth formation. 

The changes in surface structure which occur with advancing age were also 
compared in all four groups. It was found, surprisingly, that, in spite of 
marked attrition in the primitive groups, the rates of structure loss in all groups 
were similar. Apparently the factors which cause occlusal wear do not con- 
tribute appreciably to the loss of structure from the smooth surfaces. 


Structure of the Surfaces of Fluorosed Teeth 
The diagnosis and the classification of chronic endemic dental fluorosis 
mottled enamel) are determined by the macroscopic appearance of the tooth 
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surface. The principal surface manifestations of fluorosis are white opacity, 
chalkiness, brown stain, and pitting. The replica studies were carried on to 
ascertain if structural differences could be found between the surfaces of 
fluorosed and nonfluorosed teeth, and if areas which show the definitive signs 
of fluorosis have their own microscopic peculiarities."' | Inasmuch as extracted 
fluorosed teeth were difficult to obtain, most of the replicas were made in vivo, 
from the teeth of individuals living in endemic fluoride areas. 

With the exception of pitted and chipped areas, definite microscopic dif- 
ferences were not noted between the surfaces of fluorosed and nonfluorosed teeth. 
In some instances, however, there was a suggestion that the prism end pattern 
was slightly more pronounced on fluorosed surfaces, but not in any special areas. 
These findings are consistent with those of earlier workers, who, through studies 
of ground sections, observed only slight differences in appearance between normal 
and severely fluorosed enamel. The latter seemed in some instances to be im- 
perfectly formed and calcified, and resembled immature enamel, or enamel 
showing incipient caries." 


The Structure of Carious Tooth Surfaces 


In these studies only carious surfaces with lesions large enough to be reeog- 
nized clinically have been examined. This procedure was indicated by the need 
for basic information about the changes in surface structure which can be posi- 
tively attributed to caries. With such a background it should subsequently be 
possible to identify with assurance the alterations in structure which take place 


before the development of an actual break in the continuity of the enamel 
surface. Only shallow lesions, however, can be observed by the replica method, 
because the films made from deep cavities are too thick and debris-laden for 
successful microscopy. 

Small carious lesions are characterized by great variations over their areas 
in the depth to which enamel destruction has progressed. In some regions deep 
pits are noted, and in other regions the surface appears unchanged, except for 
a marked accentuation of the prism end pattern (Fig. 5). In some parts of the 
latter areas the interprismatic substance seems to have been preferentially 
destroyed (Fig. 6), in others the prism ends (Fig. 7). Observations of one or 
the other of these phenomena have been made by other workers, and have led to 
the divergent conclusions that caries begins in the interprismatie substance,'? 
and that it begins in the prisms themselves.* | The results of the present work 
do not indicate which idea is more tenable. 

Studies have also been made of the relation between cracks (lamellae) and 
carious lesions.* Since surfaces have many cracks, which are parallel and not 
very far apart, it was necessary to select for examination carious surfaces with 
very small lesions. Surfaces with cavities which had progressed far enough to 
include large areas were not suitable for observation, because the lesions in- 
evitably cross one or more cracks, It was found that only about half of the 
cavities involved cracks, while the others were located between cracks. This 
suggests that there is a chance relationship between carious lesions and cracks, 
and that cracks are not necessarily the routes through which invasion oceurs. 

















pitting (A) and accentuated prism end 


Fig. 5.—Small carious lesion, showing irregular 
pattern (B). (x 200.) 
Fig. 6.—Apparent destri 
x 1,500.) 
Fig. 7.—Apparent 
Fig. 8.—Surface of an uni 
namel junction is at (X12 
Fig. 9.—Surface of an extracted 
Fig. 10.—Same surface as shown in Fig 


iction of interprismatic substance in a small carious lesion. 


destruction of prism ends in a small carious lesion. (X1,500.) 
lentified object that proved to be a piece of enamel. Cemento- 
2.) 


before “airbrasive” polishing. (X120.) 


tooth 
9, after “airbrasive” polishing. (x120.) 
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Other Applications of the Replica Method 

Age Determinations.—<A possibility which arises out of the similarity of 
the rates at which surface structure is lost with advancing age in all ethnic 
groups is that the chronological age of individuals might be determined through 
examination of the tooth surfaces. Preliminary trials on the available labora- 
tory material, and on test material submitted for the purpose from abroad, have 
indicated that such age determinations can be made with a fair degree of ac- 
curacy. 

Identification of Tooth Fragments.—Numerous small objects have been 
submitted, usually by law enforcement agencies, for identification as possible 
fragments of teeth. Since it has not been permissible to destroy the specimens 
by sectioning, replicas have been made of their surfaces. Most of the objects so 
far examined have turned out to be bits of enamel. In the event that one surface 
of a piece of enamel is the tooth surface itself a replica can be very instructive. 
Such a replica is shown in Fig. 8. This was made from the surface of an object 
roughly 7 by 4 by 1 mm. in size, which had been recovered from the eyeball of 
a corpse. It was possible from the perikymata pattern to orient the piece of 
enamel with respect to its original position on the tooth, and to locate the ce- 
mentoenamel junction. Further examination of its outlines and contour then 
demonstrated that without much question it was half of the facial surface of a 
premolar. 

Studies of the Effects of Chemical Agents and Abrasives.—The etching 
produced by very short exposures to acids can readily be detected by means of 
replicas. Effects from treatments with nonacid chemical agents which do not 
produce dissolution of enamel have not been apparent. 

The removal or introduction of scratches by various abrasives with which 
tooth surfaces are brushed can be checked easily by successive replicas taken 
over the same areas. 

Another application of the replica method came at the request of a labora- 
tory in which an ‘‘airbrasive’’ machine was being tested. Replicas were made 
from the surfaces of 75 extracted teeth before and after they were polished by 
the method used for intraoral prophylaxis. The change in microscopic structure 
which oceurred in all surfaces is illustrated in Figs. 9 and 10. It would ob- 
viously be of interest to determine in similar manner whether or not such changes 
occur on the surfaces of teeth polished in vivo. 


Summary 
The results of studies of tooth surface structure through optical microscopy 
of replicas have been reviewed. Some of the other applications of the replica 
method have been described. 
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INTRACUTANEOUS TESTS USING FILTRATES PREPARED FROM 
PATHOLOGIC PULPS OF HUMAN TEETH, WITH SPECIAL 
REFERENCE TO RHEUMATOID ARTHRITIS 


Victor H. Drerz, D.D.S., PH.D., Sv. Louts, Mo. 


(Continued from the May issue, page 548.) 


Case Presentation.—Iecause hemolytic streptococci have been variously 
incriminated in the causation of rheumatoid arthritis, a single complete case 
presentation, in which instance such a microorganism was recovered, will be 
made. The filtrate, prepared from this dental patient, stands as 13. F.D. No. 8 
in Table I, and as 4. F.D. No. 8 in Table VI. In the latter table, it may be ob- 
served that this filtrate was thermolabile. The following case exemplifies how 
the data were recorded for each patient. The intracutaneous tests in this in- 
stance appear quite simple as the broad control group was not introduced until 
those cases that appear in Table I] were undertaken. However, all cases in- 
cluded in Table I were observed for an ‘‘initial reaction,’’ i.e., within the first 
half hour, then at six, twelve, and twenty-four hours. These ‘‘latent’’ observa- 
tions were eliminated among those cases included in Table Il. However, they 
were carried out in all cases appearing in Table I. Also, in Table I, all patients 
from whom the pulps were removed, the rheumatoid arthritic patients, and all 
other injectees were subjected to a modified Dick test. The latter was modified 
only by the fact that 0.05 ml. of fresh standard Dick toxin was used. This half 
skin test dose (STD) was preferably employed in order that all injected volumes 
would be equivalent. The skin-reactive substances in filtrate F.D. No. 8, as well 
as in all others, have not yet, in any instance, been found in any way comparable 
to the erythrogenic toxin of Dick. The Dick toxin is, of course, quite remarkably 
thermostabile and gives a delitescent reaction not appearing at its height for 
eighteen to twenty-four hours. In addition, neither Dick-positivity nor Dick- 
negativity had any apparent influence on the skin reactions observed to the 
various pulp filtrates. 

The patient (F.D.), from whom the pulp was removed, was reinjected with 
his own filtrate (F.D. No. 8) three months later and again gave a very similar 
(50 by 60 mm.) response in five minutes which was also again completely nega- 
tive in one hour. This patient appeared only ‘‘borderline’’ Dick-positive in 
twenty-four hours as the erythema, although slight (7 by 7 mm.), was quite 
definite and without any evidence of edema or induration. In actuality, this 
reaction must be construed as positive for ‘‘the slightest erythema, no matter 
how faint, constitutes a positive reaction if it measures as much as 10 mm. in 
any direction.’”** Having used a half skin test dose, the 7 mm. is virtually 
comparable to a 10 mm. reaction when we invoke the ‘‘law of diminishing re- 
turns’’ as applied to skin reactions. 
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Case History and Findings 


Date Feb, 9, 1949, 

Patient F.D. 

Age 18. 

Sex Male. 

General History Pneumococcal pneumonia one year ago. This patient’s father, a phy 
sician, reported that his son had not had a septie sore throat or scarlet 
fever. The remainder of the history seemed quite insignificant. 

Dental History Right maxillary central incisor (8) was very sensitive to hot and cold. 
A deep silicate restoration probably was the etiologic factor. A patent 
suppurative fistula was present. Radiographically, there was disclosed 
a diffuse para-apical myelitis situated interapically between the maxil- 
lary central incisors. The pulp in this tooth was partially decomposed 
and nonvital. This material was essentially purulent, the substance 
having a greenish-blue appearance, and was foully putrescent. 

Viable Bacteria Streptococcus hemolyticus. 

pH of Suspension 7.50. 

Suspension Smear Numerous gram-variable diplococci and long chains of gram-positive 
streptococci. 


Intracutaneous Tests With Filtrate F.D. No. 8.— 


1. Rheumatoid arthritic patient (P.S.) 
Saline Control Filtrate 


Initial reaction Neg. Neg. 
6 hours Neg. Neg. 
12 hours Neg. Neg. 
24 hours Neg. Neg. 


2. Patient from whom pulp removed (F.D.) 
Saline Control Filtrate Dick Test 


Initial reaction Neg. 55 x 65 mm.* Neg. 

6 hours Neg. Neg. }x6 mm. 
12 hours Neg. Neg. <7 mm. 
24 hours Neg. Neg. <7 mm. 


3. Normal control (B.J.) 


Saline Control Filtrate Dick Test 


Initial reaction 15x15 mm, 15x 15 mm. 10x 12 mm. 
6 hours Neg. Neg. Neg. 

12 hours Neg. Neg. 10x 12 mm. 
24 hours Neg. Neg. 12 x 14 mm. 


The normal control (B.J.) was definitely Dick-positive. However, the re- 
action of the filtrate in this control was completely negative, when discounting 
the response to physiologic saline solution. The highly positive homologous 
reaction, in contrast, constituted a very important observation in view of the 
fact that hemolytie streptococci were present in the pulp canal. The control 
(B.J.) was a 20-year-old woman having a delicate skin-reactive capacity and no 


known dental or systemic disease. 

The rheumatoid arthritic patient was a well-developed girl of 15 years of 
age. Her chief complaint was that she had ‘‘trouble with her joints."’ About 
two and one-half years previously this patient recalled having had a ‘‘very bad 
sore throat.’’ Just six months later she noticed an ache in her right hip joint 
which lasted for about two days; then intermittent short episodes of pain fol- 


*Five-minute reaction; disappeared completely in one hour. 
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lowed. At this time there was no residual loss of motion and no deformity. 
However, the pain next appeared, a few months later, in the proximal inter- 
phalangeal articulation of the third finger of the right hand. At this time the 
joint did not appear inflammatory but there was definite edema, tenderness, and 


residual deformity. Two months later, pain appeared in both wrists with much 
edema and tenderness, but no erythema. The motion in these joints was quite 
limited. About a year later there was pain in many joints with considerable 
edema and tenderness. A definite active synovitis was particularly manifested 
in the left elbow. However, there was no concurrent weight loss, or other con- 
stitutional manifestation, associated with the joint symptoms. At. this time a 
series of treatments with gold salts proved ineffectual. 

At the time that the intracutaneous tests were performed on this patient, 
she was taking 2.4 Gm. of acetylsalicylic acid daily. The proximal interphalangeal 
joint of the third finger of her right hand was markedly enlarged with an 
advanced degree of flexion contraction in evidence. The left wrist was now 
quite fixed and erepitant. The right wrist exhibited a fair degree of motion 
although it was quite enlarged, with the overlying skin appearing taut and 
swollen but with no erythema. All of her teeth were adequately restored with 
no evidence of any pulp disease. However, some teeth had been previously 
extracted. Roentgenographically, generalized osteoporosis of the hands and 
wrists was evident. There was bilateral joint destruction between the carpals 
and metacarpals. The lytic and cystic osteoporosis, as well as the destructive 
changes, were classically characteristic of advanced rheumatoid arthritis. Cor- 
roboratively, there was an elevated blood sedimenation rate and a significantly 
high agglutinin titer. The average agglutinin titers, using five different strains 
of group A hemolytic streptococci, were 1:80, 1:80, 1:320, 1:160, and 1:160 
(Olmstead-Lipman technique). 

It will be noticed in this case presentation that the dental patient was 15 
years of age, the rheumatoid arthritie patient was 15, and the normal control, 20. 
Whenever practicable, all the injectees within a single case investigation, such 
as this, were chosen as close to the same age level as possible. This consideration 
was important during the first phase of this invesetigation while performing 
concomitant Dick tests. It is well known that with each decade of increase in 
age within a group, there is a progressive increase in the number of Dick-nega- 
tive persons. Another important consideration was the fact that, although the 
reactive filtrates appeared quite stable, the homologous reaction was performed 
first, and ordinarily within a day or two, after preparing the filtrates. The tests 
were then performed just a few days later on the rheumatoid arthritie group 
and then perhaps a day or two later on the normal controls. Because of the 
early indication, after the first 26 cases (Table I), of heightened reactivity 
among the homologous group over the arthritic group and, in turn, the arthritic 
group over the control group, it was believed possible that the potency of the 
filtrates may have waned. Hence, this sequence of performing the injections 
was reversed for the next 39 cases but there was no apparent change in the 


previous trend. 
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This filtrate (F.D. No. 8) was unlike any other filtrate, with but one excep- 
tion, due to its high potency and the extremely rapid positive skin reaction 
In addition, it was remarkably specific for this particular 


whieh it produeed. 
I believe that a positive Prausnitz-Kiistner 


patient from whom it was removed. 


reaction may have been demonstrable with this filtrate. It seems that it is quite 
probable that the potent skin-reactive substance in this filtrate was elaborated 


Fig. 13.—This airbrush reproduction depicts the virtual “half life’ of the homologous 
reaction obtained upon injecting 0.05 ml. of filtrate F.D. #8 prepared from the pulp from 
vhich a hemolytic streptococcus was recovered. The extent of erythema (the black and 
vhite contrast as shown should be construed as comparable to the redness of a profound 
histamine reaction; see Fig. 14) was approximately twice as great as shown within fifteen 
to twenty minutes after injection, at which time the wheal-flare ratio was 1:4 or 15:60 mm. 
respectively. The extent of the erythema represents its appearance one-half hour after injec- 
tion. The position of the site of the needle puncture over the wheal indicates that the direc- 
tion of the needle insertion was made from left to right (wrist to elbow direction). It also 
indicates that the needle was inserted only a “bevel’s” depth as the site of the needle puncture 
is only slightly eccentric. The wheal is taut, slightly blanched, and has a regular periphery 
ilthough the marginal stippling of the flare has already made considerable centripetal progress. 
The control injection (indicated by arrow) was performed with 0.05 ml. of sterile physiologic 

iline solution. There was slight hemorrhage in the line of needle puncture in the control. 


hy the hemolytie streptococcus. As a possible exotoxin, it seems reasonable that 
it may have particularly sensitized this patient by having left the tooth and by 
having entered the general cireulation. This filtrate (F.D. No. 8), although 
unrelated to the erythrogenie toxin of Dick, gave about half the degree of 
response when tested on a very sensitive reactor who was very strongly positive 
to the Dick test (Table VI). The homologous skin reaction to this filtrate may be 


seen in Fig. 13. 
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On only one other occasion was a hemolytic streptococcus recovered (Table 
I, 15. E.K. No. 9). Contrary to filtrate F.D. No. 8 it was not only profoundly 
positive (70 by 75 mm.) homologously, but was moderately positive for the 
rheumatoid arthritic patient (22 by 24 mm.), and mildly positive (12 by 12 mm.) 
for the normal control person. The physiologic saline control injection in all 
three of these injectees was completely negative. The rheumatoid arthritic 
patient was Dick-positive and the normal control person was Dick-negative. Of 
interest is the positive skin reaction in this rheumatoid arthritic patient who 
demonstrated a low average agglutinin titer with the five different strains of 
group A hemolytic streptococci. These respective agglutinin titers were 1:40, 
1:40, 1:80, 1:40, and 1:80. Titers less than 1:160 are usually considered of little 
significance. The positive reactions to filtrate E.K. No. 9 also occurred rapidly, 
i.e., Within five to ten minutes, and this filtrate, as may be seen in Table VI, was 
also thermolabile. Filtrates E.K. No. 9 and F.D. No. 8 were remarkably similar 
if not virtually identical. 

If these toxins were directly responsible, in an allergic sense, for the symp- 
toms of rheumatoid arthritis, one would expect at least some slight exacerbation 
to have occurred immediately, in the rheumatoid arthritic patients, upon in- 
jection. This, however, did not manifestly occur in either rheumatoid arthritic 
patient. Of course it may be that the toxin was bound (and thus inactivated) 
by the sensitizing and, hence, ‘‘fixing’’ antibodies of the skin. However, one 
rheumatoid arthritic patient showed no reaction. If we should postulate an 
intermediate shock organ, i.e., the pituitary or adrenal glands, then the mani- 
festation may be quite latent and so slow in producing an ‘‘exacerbation’’ that 
it could easily be confused with the spontaneous progress of the disease. The 
pituitary gland is mentioned only because of the remarkable results that have 
been obtained with the pituitary adrenocorticotropic hormone (ACTH) in the 
treatment of rheumatoid arthritis, as reported by Markson'** and several other 
investigators even more recently. The Shwartzman phenomenon has also been 
invoked as ‘‘the mechanism underlying the production of a variety of spontane- 
ous diseases and syndromes of known and unknown etiology, in which vascular 
lesions are a predominant feature.’’!*> In the aforementioned investigation, it 
has just recently been demonstrated that the adrenocorticotropic hormone is 
capable of inhibiting the Shwartzman phenomenon by preventing hemorrhagic 
necrosis in the reactive skin sites following the provocative injections. He 
believed that this demonstration ‘‘may afford a new experimental approach for 
the elucidation of the beneficial therapeutic effect of the adrenocorticotropic 
hormone in various diseases affecting the collagenous and vascular systems.’’ 

We may wonder just where the allergic concept of rheumatoid arthritis 
fits into the total picture. In this respect it appears that most people with 
diseased pulps, even if some substance from such a focus should find its way 
into the general circulation, would probably be unaffected by it in an allergic 
sense. Nevertheless, now that physiologically active substances have been un- 
equivocally demonstrated as being formed in many diseased teeth, it is possible 
that such substances may act as allergens in certain individuals predisposed to 


” 


the ‘‘allergic state. 
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It now appears that streptococci, even those of the hemolytie variety, do 
not necessarily have anything to do with the reason for the increased agglutinin 
titers oceasionally observed in the blood serum of rheumatoid arthritic patients. 
However, we cannot completely overlook the fact that rheumatoid arthritis has 
followed in the wake of certain originally local diseases due to hemolytic strepto- 


coeci, whether these may have been a septic sore throat or puerperal fever. The 
reason only a few patients succumb to the secondary arthritic manifestations 
may simply be due to the fact that an inherent predisposition or ‘‘diathesis’ 


, 


Fig. 14.—This airbrush reproduction depicts two additional types of positive reactions 
which were most commonly encountered in this investigation. All of these injections were 
performed with 0.025 ml. quantities. In this procedure a normal pulp filtrate (P.D. #7, 
Table III) control (indicated by arrow) was completely negative. The reaction on the left 
was elicited by filtrate L.B. #9 (Table II), and the reaction to the right by filtrate G.L. 
#24 (Table II). These reactions are shown at their height, i., about fifteen to twenty 
minutes after the injections were made. Hence, no appreciable marginal stippling is as yet 
evident. The intensity of erythema, as represented here, falls between the light-moderate 
and light-bright. All original injection “blebs,” due to the volumetric displacement incident to 
the quantity of filtrate injected in the three sites, were absolutely equivalent. However, in the 
reaction to the left, the resultant wheal was negligible and it assumed almost the same degree 
of erythema as did the flare. This is not unusual when using filtrates prepared from com- 
pletely decomposed pulps. The reaction to the right shows a moderately developed wheal which 
is fairly ischemic. This type of reaction is most common when using filtrates prepared from 
incipient pathologic pulps exhibiting fair or good structural integrity. The slight elevation of 
the control site is only the residual effect due to the injection “bleb.” At least a two-inch 
spacing between injection sites usually assured the avoidance of two adjacent positive reac- 
tions becoming confluent. 


must first exist. In attempting to adduce any meaningful correlation from 
these known facts, I believe that we must first understand what is cause and 
what is effect. To cite an example, rheumatoid arthritis may follow, in a certain 
percentage of cases, a septic sore throat due to hemolytic streptococci. On the 
other hand, this pharyngitis may have led, in other patients, to acute rheumatic 
fever. Quite earlier it was pointed out that about 5 per cent of all cases of acute 
rheumatie fever may lead to rheumatoid arthritis. If any allergie mechanism 
is to be ineriminated, then it is important to know at what time or during which 
episode sensitization took place, and at what time or during which episode the 
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“‘shocking’’ effect took place. It seems illogical, in view of what is now known, 
to assume that the joints are the directly sensitized or shocked tissue, if, indeed, 
they are sensitized at all. 

Krogh'** demonstrated that reactive hyperemia may be due to the absence 
of a pituitary hormone which is responsible for normal capillary tone. Con- 
tingent upon this finding, Lewis'*’ stated that ‘‘it is supposed that when the 
circulation is brought to a standstill, the normal pituitary [perhaps, actually, 
cortisone-like?] content of the blood locked up in the arm becomes reduced, 
and that the vessels of the part thereupon lose their tone and are ready to ex- 
pand. It is known that an extract of pituitary gland, when injected intra- 
venously or intradermally, exercises a conspicuous effect on human skin capil- 
laries, producing general or local blanching.’’ It is also known that the anterior 
lobe of the pituitary gland is the site of the production of those hormones which 
directly or indirectly influence skeletal growth, and that the adrenocorticotropic 
hormone is antagonistic, i.e., inhibiting normal growth.’** As such, it is not 
surprising that the primary lack of this hormone could be indirectly responsible 
for the joint symptoms of rheumatoid arthritis. 

In Fig. 14 the other types of reactions that may result from the intra- 
cutaneous injection of filtrates of a slightly different reactive character are 
shown. These positive skin reactions and that shown in Fig. 13 constitute the 
three essentially different types encountered in this investigation. 
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ACTION OF SALIVARY LYSOZYME ON MICROCOCCUS 
LYSODEIKTICUS* 


J. L. Nemes, Pu.D.,** anp COMMANDER M. G. WHEATCROF'T, 
DENTAL Corps, UNtrep States Navy, Beruespa, Mp. 


History 

YSOZYME is a mucopolysaccharidie enzyme present in saliva, tears, egg 
white, and internal secretions of man and experimental animals. Methods 
of assay of lysozyme are of two types. The viscosity method of Meyer and 
Hahnel (1946) measures the depolymerization of mucopolysaccharidie ex- 
traets of susceptible bacterial cells by the action of lysozyme. The bac- 
teriologie method, in more common use, measures the clearing of suspensions 
of susceptible cells, usually Micrococcus lysodeikticus, after the addition of 
lysozyme and follows the course of reaction either visually or with the aid of 
optical instruments. The assay methods of Boasson (1938) and Smolelis and 
llartsell (1949), among others, are based on this principle. Plate assay, some- 
what similar to the common penicillin assay, has been used in the past but as 
this method requires a longer time and measures inhibition as well as lysis, it 
has not been used extensively. Excellent reviews on lysozyme have been com- 

piled by Thompson (1940) and by Hartsell (1947). 

Meyer and his co-workers (1946) have reported that lysozyme acts upon 
mucoids or polysaccharides present in susceptible cells and, as a result of the 
action, liberates reducing sugars, acetylglucosamine, and other products. This 
chemical attack results in depolymerization of the mucoids or polysaccharides 
and clearing of the bacterial suspension. 

Microorganisms of oral origin and susceptible to the aetion of lysozyme 
include Neisseria, Micrococci, Sarcina, Klebsiella, Streptococci, Staphylococci, 
and Mycobacteria. 

The physical appearance of lysozyme-susceptible cells under attack has 
been described and reproduced in the literature. Boasson, working under 
dark field, has noted that dilute egg white suspension (containing lysozyme) 
and erystalline lysozyme, acting on Micrococcus lysodeikticus, decreased the 
brightness of the cells continually although the cells always remained visible. In 
the final stages of lysis, the images being too weak for dark-field observation, 
staining techniques were employed, and in the final analysis the experiments in- 
dicated that the cell wall was not destroyed by the action of lysozyme but be- 
came more permeable to the cellular contents. Babudieri and Bietti (1945) re- 


Opinions or conclusions contained in this report are those of the authors. They are not 
to be construed as necessarily reflecting the views or endorsement of the Navy Dept. Art. 1252, 
U. S. Navy Reg. 1948. 

*This work is a joint project of the University of Maryland and the Naval Medical 
Research Institute, Bethesda, Md. Supported in part by the Office of Naval Research. 

**Research Associate, Department of Bacteriology, University of Maryland. 
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ported that dilutions of tears effected lysis of sensitive, air-borne sarcina. In 
their conclusions, consistent with the work of Boasson, they noted that ‘‘the 
baeterial body is actually dissolved and only the altered cell membrane 
persists, . . . the sac formed by the bacterial membrane was intact and became 
almost transparent.’’ Their observations were made with the aid of an 
electron microscope. 

Kern and his associates (1951) indicated dissimilar modes of attack of 
erystalline lysozyme upon Staphylococcus aureus K, and Micrococcus lyso- 
deikticus. Their interpretation of Staphylococcus aureus K, lysis is in agree- 
ment with Boasson and Babudieri and Bietti—a solution of cellular contents 
without evidence of cell wall rupture, although the degree of cell lysis is not to 
extensive. Conversely, a rupture of the cell wall and dispersal of cellular con- 
tents was reported to oceur when Micrococcus lysodeikticus was lysed by 
lysozyme, a view in complete disagreement with Boasson and Babudieri and 
Bietti. 

The present report is a study concerned with the mode of attack of salivary 
and erystalline lysozyme upon Micrococcus lysodeikticus as shown by electron 
microscope photographs. 

Experimental 


Micrococcus lysodeikticus, ATCC strain No. 4698, was grown on BBL 
trypticase soy agar +0.05 per cent dextrose, with incubation at 37° C. for forty- 
eight hours. After incubation, the eells were harvested, washed three times with 


saline, suspended in Sorensen’s buffer at pH 7.2 to 7.3, and diluted to a sus- 
pension of 9 per cent light transmission in a Beckman spectrophotometer. 

Saliva for the lytic tests were paraffin-stimulated, pooled, filtered through 
coarse filter paper, and used in the undiluted state. Crystalline lysozyme for 
these tests was a 1/50,000 dilution in distilled water. The actual tests were 
made by mixing 2 ml. of the standard 9 per cent light transmission cell sus- 
pension with 2 ml. of pooled saliva or erystalline lysozyme solution. Interim 
incubation for the lytic action was in a water bath at 40° C. until a sample 
was withdrawn for electron microscope observation. 

Samples were prepared for electron microscope observation by placing a 
drop of the incubated cell suspension, lytic principle, on a silicon monoxide 
film over a supporting grid. The excess liquid was drawn off with filter paper 
point by capillarity and the screen surface washed by placing a drop of dis- 
tilled water on the specimen screen and again removing the excess liquid with 
a filter paper point. The specimen was shadow-east with gold and observed at 
a magnification of x20,000 with an RCA model EMU electron microscope. 


Results and Discussion 


Normal ecells depicting the characteristic doublet arrangement and com- 
plete absence of capsular material are shown in Fig. 1, the length of shadow 
being an indication of the height of the bacterial cell. The groove or suleus 
between the adjacent cells is more clearly shown in the negative east or frozen 
replica of normal cells depicted in Fig. 2. Large salt crystals also are ap- 
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arent in this photograph. Successive stages in the digestion of the cell endo- 
lasm by salivary lysozyme are presented in Figs. 3, 4, and 5. Solution of the 
‘ellular contents, more noticeable at the periphery of the cell, is observed at 
the onset of the reaction and a gradual disappearance of the opacity of the 
bacterial cell with increase of reaction time. The partially collapsed cell 
nembrane is prominent in Fig. 3. Salivary debris is noticeable in Fig. 5. In 
he final stages of lysis, as shown in Fig. 6, the bacterial cells appear thin, 
flat, devoid of protoplasm, and reveal the presence of intracellular elements 
varying in numbers and location. These elements are resistant to the con- 
tinued action of saliva or salivary lysozyme and their identities are debatable. 
In this final stage of lysis, the cells possess a greater cross-sectional area 
than normal cells, perhaps due to loss of turgor pressure resulting from 
diffusion of the depolymerized substrate into the surrounding medium. No 
evidenee of extrusion of cellular contents into the surrounding media through 
a break or rupture of the bacterial cell wall was observed at any time during 
these studies. Phase microseopie studies of completely lysed cells confirm 
this contention and show an intact cell wall or membrane with the cellular 
elements within the empty cells, in Brownian movement and yet unable to 
eseape into the surrounding medium because of lack of egress. 


Normal cells of Micrococcus lysodeikticus showing normal doublet arrangement. (Gold 


shadowed, X 20,000.) 


Under the conditions of the test, digestion of the bacterial cells by pooled 
saliva requires about sixty minutes. The time factor is variable, depending 
upon the lysozyme titer of the individuals. Individual lysozyme titers, in 
turn, are extremely variable over a period of time.* Cells under the action 


*Unpublished data, Dental Division, Naval Medical Research Institute, Bethesda, Md. 
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of crystalline lysozyme appear identical in electron microscope analysis. The 
time interval ‘for complete digestion, however, is materially shortened—about 
fifteen minutes are required to effect complete lysis at a 1/100,000 final 


dilution. 


Fig. 6.—Completion of salivary lysozyme action. Outline of enlarged, collapsed cell membrane 
and intracellular inclusions very noticeable. 


Conclusions 
The mode of aetion of salivary lysozyme upon Micrococcus lysodeikticus 
is similar to the digestion of these cells by crystalline lysozyme as observed 
under electron and phase microscopy. 
The lysis of susceptible cells of Micrococcus lysodeikticus by salivary and 


crystalline lysozyme is manifested as a gradual digestion of the bacterial cyto- 
plasm and solution of the cell contents without any evidence of rupture of cell 
wall and egress of cell contents through the fracture. 

Intracellular elements of the bacterial cell, resistant to the action of 
salivary and erystalline lysozyme, remain within the bacterial cell upon com- 


pletion of the lysis phenomenon. 


Fig. 2.—Frozen replica of normal cells, emphasizing sulcus between daughter cells. 

Fig. 3.—Partially lysed cells of Micrococcus lysodeikticus with prominent collapsed cell 
membrane. 

Fig. 4.—Progressive digestion of bacterial cells prior to diffusion of 

Fig. 5.—Digestion of cytoplasm nearing completion. Diffusion of cellular contents 
prominent with collapsed cell membrane in background. 


cellular contents. 
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KLIPPEL-FEIL SYNDROME WITH MULTIPLE CYSTS OF THE 
JAWBONES 


LEON EIsENBUD, D.D.S., Haro_p Brooks, D.D.S., ANp STANLEY Buscu, D.D.S., 
New York, N. Y. 


A 30-Y EAR-OLD house janitor was admitted to the Dental and Oral Surgery 
Service because of an acute swelling of the right cheek of one day’s dura- 
tion. 

The patient had been in excellent health until the previous evening when 
he noted the onset of pulsating pain in the right cheek. Within a few hours 
a swelling arose which soon involved the entire side of the face. 

Extraoral Examination.—There was a large, soft swelling of the right 
side of the face that extended from the inferior border of the mandible up- 
ward to the eyelid and medially to the ala of the nose. The skin felt hot and 
moist and there was a point of extreme tenderness over the canine fossa. 


Intraoral Examination.—The posterior region of the mandible was edentu- 
lous. The remaining upper and lower teeth were carious and broken down. 
The tissues of the oral cavity appeared normal except in the mucobueeal fold 
of the right maxilla where there was a swelling extending from the region of 
the lateral ineisor to the first molar. This swelling extended across the alveolar 
ridge as far as the midline of the palate. 

Nose and Throat Examination.—The right lateral and inferior walls of the 
nasal cavity were bulged inward; otherwise the examination was negative. 


Past Family History.—The past family history was unrelated. 

Past Medical History.—One year previous to admission, a serology test 
for syphilis had been positive and the patient was given 21 injections of peni- 
The rest of the medical history had no bearing on the present condition. 


cillin. 
Laboratory Data.— 


Urine: Specific gravity 1,029 
Reaction Acid 
Sugar None 
Albumin None 
Occasional white blood cells 

Serology: Wassermann 4 plus 


Blood count: Hemoglobin 11 Gm. 


W. B.C. 13,500 
Polys 80 per cent 
Lymphs 12 per cent 
Monos 8 per cent 


From the Department of: Dental and Oral Surgery, The Mt. Sinai Hospital. 
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Fig. 1.—There is incomplete segmentation of the fourth, fifth, and sixth cervical vertebral 
segments. There are only six instead of the usual seven cervical vertebrae. 


Fig. 2.—The second, third, fourth, and fifth ribs are deformed bilaterally. There is 
synostosis of the fourth and fifth ribs in their posterior regions. The left third rib is bifid 
in its posterior region. The left seventh rib is bifiid anteriorly. 
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Blood chemistry: Calcium 9.9 mg. 
Phosphorus 2.0 mg. 
Alkaline phosphatase 7 Bodansky units 


Spinal fluid: Clear 
W.B.C, 2 
Lymphs 2 
Wassermann Negative 
Colloidal gold Negative 


Radiographic Examination.— Examination of the cervico-dorso-lumbo-sacral 
spine showed incomplete segmentation of the fourth, fifth, and sixth cervical 
vertebral segments (Fig. 1). It was also apparent that there were only 
six instead of the usual seven cervical vertebrae. The second, third, fourth, and 
fifth ribs were deformed bilaterally. There was synostosis of the fourth and 
fifth ribs in their posterior regions. The left third rib was bifid in its posterior 
region. The left seventh rib was bifid anteriorly (Fig. 2). 


Fig. 3. 


Fig. 4. 

_ Fig. 3.—These intraoral roentgenograms show a large monolocular, well-circumscribed, 
radiolucent area extending from the molar region on the right side across the apices of the 
anterior teeth to the left midline. 

; Fig. 4.—Intraoral roentgenograms of the mandible showing a follicular cyst associated 
with the unerupted canine. 


Both seapulae were unusually high in position. Examination of the long 


bones of the upper and lower extremities showed no significant abnormality. 


Examination of the maxilla showed many carious and broken-down teeth. 
A large monolocular, well-cireumscribed, radiolucent area extended from the 
molar region on the right side across the apices of the anterior teeth to the 
left of the midline (Fig. 3). 

Examination of the mandible showed a similar well-defined radiolucent 
area in the lower anterior region, containing an unerupted eanine (Fig. 4). 
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There was also an extensive multilocular, clearly demareated, radiolucent area 
in the left angle and ramus that also contained an unerupted molar (Fig. 5). 
A smaller lesion was evident in the molar region on the right side. 


Impression: Klippel-Feil syndrome with multiple cysts of the jawbones. 


Fig. 5.—Extraoral roentgenogram showing the follicular cyst associated with the unerupted 
molar. 


Operative Procedures 
Because of the number of cysts that were present, this case provided the 
opportunity to employ three different techniques in the management of these 
lesions. These were: (1) simple unroofing; (2) partial enucleation and pack- 
ing; (3) complete enucleation with primary closure. 
Operative Procedures and Course.— 


1. Mazxilla.—At the time of admission a fluctuant area was palpable in the 
mucobuceal fold in the right canine region. An incision was made and ap- 


proximately ten cubie centimeters of serosanguineous material were recovered. 
A one-half inch iodoform gauze drain was inserted. Antibiotic therapy was 
instituted, consisting of 300,000 units of aqueous procaine penicillin intramus- 


cularly twice a day. 

On the following day the temperature fell to normal and during the next 
week, as drainage continued, the pain and swelling diminished. 

(The patient remained in the hospital for the complete physical work-up 
which is described elsewhere in this report. During this time intensive peni- 
cillin therapy was continued for the treatment of his latent syphilis and in all 
he received 22 injections, each 300,000 units. After discharge from the hospital 
this aspect of his treatment was continued in the skin clinic. ) 
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Two weeks after incision for drainage, the patient was asymptomatic and 
the physical appearance in the region had returned to normal. Under procaine 
infiltration anesthesia a semilunar incision was made intraorally in the region 
of the right canine fossa. The mucoperiosteum was elevated and the thin plate 
of cortical bone overlying the defect was perforated with a chisel under hand 
pressure. The opening was then enlarged with curette and rongeur forceps 
until a window 2 em. across had been created. The membrane in this area was 
removed, and preserved for examination. Exploration showed that the cavity 
extended well into the regions of the nasal cavity and antrum, but no communi- 
cations were perceived. 

The cavity was packed with half-inch iodoform gauze. The report of the 


pathologist confirmed the diagnosis of a cyst. 


The postoperative course was uneventful. The amount of packing was 
gradually reduced and eventually it was removed altogether. As healing pro- 
eressed the lining of the defect became continuous with the oral epithelium. 
l‘urther treatment consisted of weekly irrigations for hygienic purposes. Dur- 
ing the past vear the cavity has diminished to approximately one-half its original 
size and an operation for final enucleation with closure will soon be performed. 


2. Mandible—Anterior Portion.—Under procaine regional block anesthesia, 
an incision was made on the crest of the alveolar ridge from the right molar 
area to and under the gingival margin of the anterior teeth to the crest of the 
ridge in the premolar and molar regions of the left side. The incision was con- 
tinued obliquely down at both ends to the mucobuceal fold. The mucoperiosteum 
was reflected labially, exposing the crown of the impacted left canine. The thin 
labial cortical plate was lifted away, exposing the cyst membrane. The im- 
pacted tooth and the left lateral incisor were then removed. The cavity was 
exposed widely and explored. It was found to reach to the right of the midline 
to a point approximating the mesial of the right canine. It extended under- 
neath and posterior to the roots of the remaining anterior teeth, and inferiorly 
to the lower border of the mandible in the midline. A narrow extension was 
traced distally to the region of the second molar where it approximated the 
inferior dental canal. 

The lining of the cavity was removed and preserved for examination. Ir- 
regularities in the bone were filed smooth and the flap was coapted with thirteen 
interrupted silk sutures. 

A normal postoperative course followed. Primary union of the flap was 
obtained. 

Microscopie examination of the tissue confirmed the diagnosis of a follieular 
cyst. 

3. Mandible—Left Angle and Ramus.—Under procaine regional block anes- 
thesia, an incision was made buceal to the crest of the ridge in the left molar 
region and earried upward on the anterior border of the ramus. The periosteum 
was retracted and the bone overlying the impacted molar was removed with 
mallet and chisel. The tooth was found to be mobile, and it was easily elevated 
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and delivered. Exploration of the defect showed that it extended well into the 
‘ramus of the mandible superiorly and posteriorly. At the inferior border of 
the mandible, anterior to the angle, a small perforation through the cortex was 
encountered. 


The membrane was removed cautiously by traction and blunt dissection. 
In the most posterior portion of the cavity some remnants were permitted to 
remain to avoid injury to the inferior alveolar nerve and vessels. Five inter- 
rupted silk sutures were tied lightly to approximate the lips of the incision. 
Packing was maintained for three weeks and gradually reduced in length as 
granulation from the base progressed. The incision was then permitted to close. 


Fig. 6.—The supernumerary nipple on the right side of the chest. 


Microscopic examination of the lining confirmed the diagnosis of a follieu- 
lar cyst. No evidence of ameloblastoma was found. 
The regeneration of bone in the defect has proceeded normally. 


Comment 


From the point of view of clinical oral pathology, the case is of obvious in- 
terest. However, it is of interest from the point of view of operative oral 
surgery as well, since it provided in one patient the opportunity to employ three 
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different and separately indicated techniques in the management of cysts of the 
jawbones. These might be mentioned:as: (1) simple unroofing; (2) conserva- 
tive enucleation with packing; (3) complete enucleation with primary closure. 

The proximity of vital structures dictated the choice of procedure in each 
case. In the maxilla cautious management was justified to avoid extensive in- 
volvement of the adjacent antral and nasal cavities. By creating a window, 
the pressure of the secreted fluid within the sac was removed and its expansion 
was halted. Atmospheric pressure in the nose and sinus then gradually effected 
a return to more normal contour of those parts, with diminution in the size of 
the eyst eavity. Operative interference will probably be necessary to bring 
about final closure, but on a much more limited seale than would have been 
necessary had this waiting period not intervened. 

For the cyst in the ramus of the mandible, a more extensive yet cautious 
plan was elected. Because of the nearness of the inferior alveolar nerve and 
vessels, manipulation in the deeper parts of the lesion was deemed unwise. The 
cavity was explored but the epithelial lining was removed incompletely. Closure 
was delayed by packing until granulation from the base was assured. 

In the anterior portion of the mandible it was safe to expose the entire 
lesion and remove all soft tissue. Despite the large size of the resultant defect, 
primary closure was effected and regeneration of bone proceeded rapidly. The 
advent of antibiotics has made it possible to perform complete enucleation more 
frequently since breakdown of the clot because of infection appears less likely 
to oeceur. 

The Klippel-Feil syndrome is characterized by congenital fusion, deformity, 
and numerical variation of the cervical vertebrae. The resultant short neck, 
low hair line, and limitation of motion may be accompanied by other malforma- 
tions, and in the ease just cited it was felt that the occurrence of multiple cysts 
of the jaws was part of the general picture of congenital abnormalities which 
included bifid and fused ribs and a supernumerary nipple (Fig. 6). 


Comment (Lester R. Cahn) 


As the authors pointed out, from the standpoint of oral surgical practice 
this case is interesting because of the opportunity to employ three different 
techniques in the handling of extensive cysts in the same person, each technique 


being governed by a different circumstance. 

To me, however, the most interesting feature in this case was the jaw lesions 
associated with other dysplastic changes in this man’s body. This is the second 
case of Klippel-Feil syndrome with jaw anomalies that has been encountered 
at the hospital in the last few years. This first case happened to be that of a 
woman. Besides her skeletal defects, she had rudimentary ovaries and uterus 
and no vagina. She suffered from the effects of congenital hypoestrinism and 
ovarian agenesis which led to osteoporosis. The jaws were underdeveloped and 
contained large areas of red marrow and islands of nondescript amorphous eal- 
cification. The persistence of the large amount of red marrow was a sign of the 
infantilism.of which she showed other manifestations, for red marrow is a normal 
component of the infant’s jaws. The amorphous material represented calcified 
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deposits in a deficient matrix. These deposits may be somewhat analogous to 
the calcification of the media of arteries found in instances of menopausal osteo- 
porosis. Apparently calcium salts seek some place for deposition when the 
normal matrix of bone is deficient. 

To get back to the case reported; it is open to discussion whether the cyst 
of the upper jaw was in the same dysplastic category as were the evsts in the 
mandible. The maxillary eyst may have been a radicular one because there 
were teeth missing and those that were present were in a bad state of repair. 
Some were nonvital. On the other hand, it could have been a eyst originating 
from primordial epithelium. As a matter of fact, because of this man’s other 
congenital defects and because of the follicular cysts of the mandible, I would be 
inclined to think that the cyst of the upper jaw was originally a primordial one. 

Aside from the radicular evst, I believe that all other types of true eysts, 
that is, epithelial-lined cysts, are dysplastic phenomena. These cysts would in- 
clude the primordial, fissural, and follicular varieties. If patients who exhibited 
these jaw anomalies were consistently and completely examined, I am quite sure 
that other skeletal and ectodermal defects would be found. We are all familiar 
with the associations of odontogenesis imperfecta with osteogenesis imperfecta, 
cleidocranial dysostosis and its peculiar dentition, the abnormality of the teeth 


in hereditary ectodermal dysplasia, and many other conditions. 

These instances once more stress the fact that the teeth, jaws, and entire 
oral cavity are intimately and integrally part of the body and that to under- 
stand the embryology, physiology, and pathology of these structures one must be 


thoroughly trained in the basic tenets of these subjects. 





Professional News Items 


Great Lakes Society of Oral Surgeons 


The Great Lakes Society of Oral Surgeons was founded in Detroit, Mich., last Sept. 16 


1951. There were 80 oral surgeons present. 


The territory includes Michigan, Ohio, and Western Pennsylvania. A one-day meeting 
is held once a year in order not to interfere with other local groups as the Chalmers Lyons 
Society, and those of Cleveland, Cincinnati, and Western Pennsylvania. 
Our next meeting will take place Sunday, Sept. 21 


1952, in Cleveland at the Statler 
Hotel. 


P. J. AUFDERHEIDE, President. 


University of Minnesota 


The University of Minnesota School of Dentistry announces the Seventh Annual Seminar 


for the study and practice of Oral Medicine, Sept. 25 to 27, 1952, to be presented through the 
facilities of the Center for Continuation Study. 


The purpose of the seminar is to bring into one fold men of research, teachers, and praec- 
titioners in an effort to correlate the fundamental health sciences with the practice of den- 
tistry. Ten distinguished speakers will discuss topics related to this field. Further informa- 
tion may be obtained by writing to the Director of Postgraduate Dental Training, Center 


for Continuation Study, University of Minnesota, Minneapolis 14, Minn. 





Periodontia Course, Beth Israel Hospital 


The Beth Israel Hospital, of Boston, Mass., announces a two-week course in perio- 
dontia, under the direction of Dr. Henry M. Goldman, from Oct. 6 to 18, 1952. Instruetion 
will be carried on by clinics, lectures, demonstrations, and motion pictures. 


For application write to Dr. Henry M. Goldman, Beth Israel Hospital, Boston, Mass, 
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Reviews of New Books 


Prescription for Medical Writing. By Edwin P. Jordan, M.D., and Willard ©. 
Shepard. 112 pages with 26 illustrations. Philadelphia and London, W. B. 
Saunders Company, 1952. Price, $2.50. 


This book is as concise and practical as a prescription. All those who in- 
tend to write should own it. All editors of dental journals will find it helpful, 
and if it is made a must for the freshmen it should result in great improvement 
of examination papers and theses. 

The book is a useful guide to the principles and practices of effective scien- 
tific writing. The authors quote Alexander Pope: 

‘“The ease of writing comes from art, not chance, 
As those move easiest who have learned to dance.’ 


? 


In the introduction it is pointed out that proficiency in composition 1s a 
laboriously acquired skill, part inspiration, part perspiration. The monograph 
will help those who have difficulty in expressing themselves on paper, as well 
as those who produce too voluminously. It is not a book on English composition, 
hut a very practical aid to medical and dental writers in the preparation of their 
manuscripts. 

In the second chapter the authors point out that a paper should be started 
with a draft, and three succeeding chapters are devoted to the first, seeond, and 
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third revisions of such a draft. Here is the philosopher’s stone, the secret of 
how to ereate.a valuable contribution to the literature. A German professor 
onee said: ‘‘Eine Arbeit muss bearbeited werden.’’ 

The authors do not feel that the use of complicated words, so often chosen 
by writers in technical fields to impress their colleagues, improves a paper. 
They recommend the choice of common rather than uncommon words, the use 
of short rather than overlong, rare, archaic expressions. They point out that 
in the medical literature—and this is quite as true in the dental writings—words 
are frequently misused, such as writing ‘‘male or female,’’ instead of ‘‘men 
or women’’; ‘‘case’’ when referring to the ‘‘patient’’; ‘‘normal’’ for ‘‘nega- 
tive’’; ‘‘popular’’ for ‘‘widely used.’’ Abbreviations should not be employed 
unless their meanings have been explained the first time they appear, to avoid 
contusion, 

The proper use of paragraphs, the simplification of sentences, the elimina- 
tion of unnecessary adjectives and adverbs are other important considerations 
properly dealt with in this text. The use of jargon and slang, as well as in- 
spired flights of literary fancy, is discouraged. A quotation from an autopsy 
report is to the point: ‘‘The teeth sparkling like gems in the sunken counte- 
nanee—’’ is a pear! that should amuse the dental author. 

Special problems are discussed in Chapters VI and VII, such as titling to 
facilitate cataloguing the article, summary and conclusions, footnotes, bibli- 
ography, and the use of case reports. Regarding the latter, the advice of the 
authors is to keep them short and to the point, giving only features which are 
truly significant. 

Chapter X deals with the preparation and production of various illustra- 
tions such as photographs, drawings, photomicrographs, roentgenograms, and 
Kodachromes. Then, identification grouping and labeling are discussed, as well 
as the writing of the legends. It is pointed out that permission should be ob- 
tained to use photographs of patients if they reveal their identity. Attention 
is also called to the fact that if one desires to reproduce an already published 
illustration, permission should be received from the author and publisher in 
advance. 

In another chapter we find a discussion of how statisties should be compiled. 
In an appendix there is valuable information regarding abbreviations, proot- 
readers’ marks, equivalents of weights and measures, dosages in metrie and 
apotheearies’ equivalents, temperatures in centigrades and Fahrenheit. All in 
all this is an extremely useful book. 

K. H. T. 


Oral and Dental Diseases. By Herbert H. Stones, M.D., M.D.S., F.D.S.R.C.S., 
Professor of Dental Surgery and Director of Dental Edueation, University 
of Liverpool; General Consultant and Director of Liverpool Dental Hos- 
pital, ete. Second edition. Baltimore, Williams & Wilkins Company, 1951. 
Priee, $17.50. 

This is the second edition of Stones’ text dealing with dental and oral dis- 
eases, featuring etiology, histopathology, clinical findings, and treatment, the 
first edition having been published in 1948. All the chapters have been revised 
and brought up to date. Fresh material has been added, including a description 
of further rare conditions, and the results of new research work. The book con- 
sists of 1,012 pages of text and includes 959 illustrations, 91 in color. It can be 
recommended as a reference book for the general practitioner, and text for dental 


K. H. T. 


students. 
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Allgemeine Chirurgie in der Zahn-, Mund- und Kieferheilkunde. (General 
Surgery for the Oral Surgeon.) Doctor Georg Axhausen, Professor, Uni- 
versity of Berlin. Fourth edition. Miinchen, Car] Hanser, Verlag, 1949. 
461 pages, 455 illustrations. Price, $34.50 DM. 


This is a new improved edition of Axhausen’s well-known text. He points 
out that all surgical specialists must have a firm foundation in general surgery. 
In his book he applies the theory of general surgery to the field of our spe- 
cialty, which as he points out has expanded enormously. The contents are as 
follows: The treatment of wounds, the transplantation of tissues (skin, fat, 
fascia, bone, cartilage, and teeth), flap transplants, anesthesia (general and 
local), surgical infections, tumors, diseases of the mandibular joint, and bone 
disease. The book is well illustrated and can be highly recommended for sup- 
plementary study. 

a oe F- 





Abstracts 
of Current Literature 


ORAL SURGERY 


Sull’uso dei miolitici in Stomatologia. (The Use of Muscle Relaxants in Stomatology.) 
R. Bandettini. Clinica Odontoiatria 6: 153, May, 1951. 


This report on the drugs which are administered in the treatment of neurological 
disorders, such as spasticity, rigidity, and involuntary movements, deals chiefly and ex- 
clusively with the action of myanesin (Mephenesin, Tolserol). First described by Berger 
and Bradley in 1946, myanesin when administered in clinical doses (10 to 40 mg./kg.) acts 
with depressant result on the brain stem (medulla oblongata). This selective action of 
depression of myanesin on the stem rather than on the neuromuscular junction or on the 
conductivity of the peripheral nerves makes it different, when observed from a dynamical 
aspect, from curare or curare-like drugs. The latter, as it is well known, exhibit anti- 
spasmodic action on the peripheral motor points. Berger and Bradley, in describing the 
effect of myanesin on neurological derangements as well as on involuntary movements, 
hased their conclusion on myanesin’s antagonistic effect on strychnine convulsions and 
spasms of tetanus. As these disorders of reflex activity (hyper) of the spinal cord are 
abolished by the action of myanesin, they were inclined to believe that the site of action 
of this drug might be the spinal centers. However, Henneman, Kaada, and Kaplan showed 
through a long series of experimental work on reflex behavior after the therapeutic dose 
of myanesin was administered, that the result of its muscle relaxant, antispasmodic char- 
acter is the continuation of the drug’s depressant action on the facilitatory system or 
exciting action on the inhibitory system. Both of these centers are situated in the supra- 
spinal region of the nervous system. These workers, furthermore, are unanimous in their 
suggestion that the activity of mayanesin is by no means specific toward the nervous 
reticular substance (medulla oblongata). Its action rather results in the depression of all 
plurisynaptie systems thanks to their rich provision of internuncial neurons. The duration 
of its effect as a muscle relaxant, when it is administered within its clinical dose, is limited. 
This character of the drug may classify its use in clinical therapy as nonessential, 
ephemeral. Besides this unfortunate nature there are other shortcomings in its use. They 
were described quite recently by Pugh, Stephen, and Candy. According to their clinical 
observation, myanesin may cause hemoglobinuria and phlebothrombosis. Riley and Berger 
successfully demonstrated a decreased toxicity and prolonged relaxant activity of the drug 
when it was combined with acid succinate compound. Wood and Schlesinger reported that 
they were successful in controlling the toxic side effect of the drug as hemoglobinuria and 
phlebothrombosis, by a 2 per cent solution of myanesin mixed with Ringer’s solution. 
Schwartz and Berger reported unchanged effect of the drug’s activity when it is admin- 
istered by the oral route. It is obvious that myanesin’s use would find large employment 
in the treatment of trisms provoked by spastic contraction of the masticatory muscles or 
by hyperactive reflexes of the trigeminus nerve. In his report the author gives statis- 
tical evidence of successful treatments obtained by the use of myanesin in acute infiltra- 
tions of the masticatory muscles which were characterized by the involvement of the 
regional lymph nodes. The use of antibiotics combined with the administration of 
myanesin showed a shorter course of the morbidity and gave a favorable result in con- 
trolling the lesion and completely restoring the health of the patient. The treatment of 
stomatologic disorders in the nature of muscular spasms or hyperactive reflexes possesses 
a valuable coadjivant in the application of this muscle relaxant among other mediums of 


proved efficiency. 
A. @. X, 
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FRACTURES AND DISLOCATIONS OF THE JAWS 


Kebefracturer. Kombinert ortopedisk og kerurgisk fixation. (Jaw Fractures. Combined 
Orthopedic and Surgical Fixation.) H. Kjezrholm. Ugeskr. f. Leger 113: 825-828, 
June 21, 1951. 


‘‘This paper discusses a number of variations in the use of oral and intraoral fixa 
tion; both simple splinting and its combination with extra-oral surgical fixation, The 
author favors the use of vitallium serews in combination with rods and universal joints.’’ 

(Courtesy, Dr. 8S. Nafstad, Oslo, Norway.) 

R. F. 8. 


ORAL TUMORS 


Osteoma of the Maxillary Sinuses. Report of a Case. M. Curkovic. Arch. Otolaryny. 54: 
53, July, 1951. 


‘*Large osteomas of the maxillary sinus are rarely described in the modern literature. 

‘*The patient, aged 29, was admitted to my department in the hospital in July 1950. 
The familial anamnesis did not show anything in particular. She had had no childhood 
diseases. In her eighteenth year she had pleuritis. Three years ago she noted that the 
right side of her face was swollen. This swelling was growing from month to month and 
reached such a dimension that her face became deformed, The tumor protruded frontally 
and laterally. The patient never had pains or other troubles. She came to me asking that 
the swelling be removed for ‘esthetic reasons.’ 

‘‘The examination showed a very large tumor, which had affected the whole max- 
illary region. The tumor was pressing the whole bony nasal pyramid as well as some parts 
of the nose toward the left side and bent the vestibulum oris out from the right side. The 
hard as well as the soft palate was bent out too. It had affected the right zygomatic region 
and the bottom of the orbit. The teeth were fixed firmly. The anterior rhinoscopy showed 
that the right nostril was completely stenosed while in the left nostril the septum nasi was 
pressed toward the lateral side. 

‘‘The roentgenogram showed a large irregular cloudiness the size of a fist. The 
cloudiness was darker in the central parts of the maxillary region and brighter in the an- 
terior as well as posterior parts. With the roentgenogram I was able to make certain that 
the tumor had affected the ethmoid region too, the bottom of the orbit and the zygomatic 
region and that it had also extended toward the hard and soft palate. 


‘‘The tomogram showed that between the bony walls there existed single cavities 
with a compact cortex, while inside the tumor there appeared cystic cavities. 


‘* All internal as well as clinical examinations made before the operation took place 
yave no significant results. An examination of the eye and the fundus did not show 
anything in particular. The Wassermann reaction was negative. 

‘‘The incision made in the skin was lateral to the right side of the nose, and a medial 
incision was made in the upper lip. The horizontal incision of the upper gingival fornix 
extended to the height of the last molar. 

‘*When I had dislocated the soft parts toward the lateral side I found a large bony 
tumorous outgrowth, stone hard and firmly fixed toward the bottom of the orbit and the 
zygomatic region as wel] as toward the hard palate. I was immediately aware of the im- 
possibility of removing the tumor as a whole, I therefore first chiselled off its bony roof 
(by means of chisel and hammer). When this was performed I found inside large cavities 
separated by bony walls. The cavities were filled with a yellow-green liquid. The tumor 
had affected the whole maxillary bone and the zygomatic region and had penetrated into 
the right side of the nose as well as into the ethmoid region and the bottom of the orbit. 1 
was able to remove only the roof of the tumor by chiselling around the compact bone while 
the rest of the tumor I removed in single fragments. 
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‘‘The postoperative recovery was uneventful, and the patient was discharged from 
he hospital 30 days after the operation. 
‘‘The patient had received before as well as after the operation 3,000,000 units of 
enicillin and 25 Gm. of sulfonamides. 
‘‘The preparation was a large bony tumor, sharply separated from the tissue of its 
irroundings. The tumor pressed against its surroundings but did not infiltrate them. 
‘‘The peripheral parts of the tumor were very compact, the walls of the bone thick 
containing quite ripe bony cells. Between the walls there was a considerably compact 
tissue containing fairly numerous, comparatively wide blood cells. Toward the center the 
hony walls were thinner, the spaces between them wider, the connective tissue in them 
ore rarefied and the blood vessels wider. 
‘‘The central part of the tumor had neither bony walls nor connective tissue and 
was filled with a serous sanguinolent liquid.’’ 
T. J. C. 
Cavernous Hemangioma of the Parotid Gland. J. Ek. Karabin. J. Surg. 30: 367 


1951. 


, August, 


Cavernous hemangioma of the parotid gland occurs primarily in infants. In 30 
ases reviewed by MeFarland in 1930 the oldest infant reported was 5 months of age. 
Glaser in 1946 added another case in a 2%-month-old child. There has been no report of 
a case of hemangioma of the parotid gland in a child or adult over 5 months of age. Since 
hemangioma of the parotid gland in the older child and in the adult is rare, report of a 
case of cavernous hemangioma of the parotid gland in a 15-year-old boy is presented. 

Cavernous hemangioma of the parotid gland undoubtedly is a congenital lesion. In 
the patient presented the lesion was present at birth but did not become apparent until 
the eighth year of age. The hemangioma of the parotid giand is usually unilateral and 
iften enlarges with erying or straining. The lesion is soft and compressible. The skin 
iver the lesion may be normal or have a bluish discoloration typical of angiomatous or 
telangiectatic lesions. No signs of inflammation are found unless they have been com- 
plicated by infection. The tumor grows slowly at first but may suddenly increase in size 
intil death results from invasion and compression of the vital structures. Invasion is usu- 
ily by continuity with partial or total replacement of the parotid tissue, leaving the 
luets intact. The incidence is greater in the female than the male. The malignant clin- 
cal course of these lesions is not comparable to the benign macro- and microscopic ap- 
pearance of the hemangioma which adds to the seriousness of the condition. 

The treatment of angiomas of the parotid gland is surgical. Total extirpation of the 
gland ineluding the superficial and deep lobes will avoid recurrences, The prognosis is ex- 
cellent when totai excision of the gland is done, Death may occur from rapid invasion 

f contiguous vital structures of the head and neck, usually following recurrences or in- 
idequate excision of the lesion. Early excision will decrease morbidity and mortality. 


Jack Bloom. 


(Editorial.) Neoplasms—Expanding, Infiltrating, Metastasizing. B. Halpert. J. Surg. 30: 
401, August, 1951. : 


Neoplasia is the new formation of atypical tissue. The problem of neoplasia involves 


the process of cell division, the factors determining the evolution of cells, the formation 
f tissues and their grouping into organs—in short, the basic principles of growth itself. 
\lthough the finer details of these phenomena are not fully understood, a great body of 
nowledge is available for practical use. The microscopic structure and the behavior 
f most human neoplasms have been fairly adequately explored. Since the structure of a 
eoplasm provides clues as to its behavior, it is now generally accepted that the structure 
‘f a neoplasm should be determined before treatment is instituted. 
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According to present knowledge, neoplasms are derived from cells of the individual 
The neoplastic cells making up a growth are either of anlage origin or of body cell origin. 
Those of anlage origin arise from hitherto dormant cells left over in the process of evolu 
tion of the individual. Those of body ceil origin arise from cells of the individual still 
capable of cell division. When a neoplastic cell arises, be it of anlage or of body cell 
origin, this cell has certain tendencies of its ancestor cell. These tendencies reveal them 
selves when the neoplastic cell multiplies and attempts to reproduce the patterns usualls 
formed by its ancestor cells. There are, however, neoplasms so undifferentiated that their 
cellular origin remains undetermined; in such instances the cells multiply and produce 
bizarre structures without revealing any clues as to their cellular origin. Most neopiasms, 
however, present a sample mimicking some part of the germ layers or a sample of some 
tissue in a phase of its development from embryonic to fetal or adult stage. 

Neoplasms may grow expansively like a toy balloon, pushing and compressing rather 
than invading the surrounding tissues. These expanding neoplasms are to be distinguished 
from those growing infiltratively, extending with fingerlike processes into surrounding 
tissues, invading and replacing them. The cells of these infiltrating neoplasms may or may 
not become transported and transplanted into regional lymph nodes or distant organs. The 
neoplasms whose cells become detached and are carried by the lymph or by the blood 
stream to distant parts where they set up foci similar to the cancer at the site of origin 
are metastasizing neoplasms. These terms, expanding neoplasms, infiltrating neo_lasms, 
and metastasizing neoplasms, express more exactly the behavior of the neoplasm than do 
the terms benign and malignant, and therefore are preferable. 

Where a neoplasm is expanding, infiltrating, or infiltrating and metastasizing is of 
immediate concern to those dealing with patients who have a neoplastic disease. The 
handling of an expanding neoplasm is uncomplicated. Complete surgical removal will cure 
it. Infiltrating neoplasms, like expanding neoplasms, are curable by surgical removal, par 
ticulariy in their incipient stages when they are still in situ, that is, in or near the loca 
tion where they originated. Infiltrating neoplasms may be destroyed by irradiation. If 
treated by either method, cure may be obtained only if all of the cancer cells are com 
pletely removed, or killed. When the neoplasm is treated by irradiation, an adequate 
killing—dose has to be delivered over the entire area of involvement within an orbit of 
uninvolved tissue. When treated surgically, the operator must keep outside the cancer 
field and remove the involved area within a zone of uninvolved tissue. Entering the can- 
with frozen section is of 


cer field and touring it, or removing it by ‘‘controlled excision’ 
questionable value to the patient. Transplantation of cancer cells experimentally or in 
advertently has proved again and again that the rule of not entering the cancer field can 
not be violated without dire consequences to the patient. 

Infiltrating neoplasms after they have metastasized to regional lymph nodes can be 
cured only if the entire area of involvement is removed. In case of a carcinoma, for ex- 
ple, the site of involvement, the regional lymph nodes, and the path between the two must 
be removed in contiguity. The entire area of involvement often cannot be removed. 
Following operation, irradiation of the area that may still contain cancer cells aims at the 
destruction of residual cancer cells. 

At present, infiltrating neoplasms which have metastasized widely and to distant or- 


gans are not curable by any surgical procedure nor can they be cured by direct methods 


of irradiation. The hope for improved treatment probably lies in chemotherapy combined 


with isotopes. This is an active field of research with as vet few tangible results. 


Jack Bloom. 





Operative Oral Surgery 


TUMORS OF THE JAWS* 


Grant E. Warp, M.D., Sc.D., F.A.C.S., BALTIMORE, Mp. 


UMORS of the jaws are of clinical importance to the oral surgeon, dentist, 

general surgeon, and not uncommonly to the plastic surgeon and other 
medical specialists. The general practitioner himself should have a sufficient 
knowledge of tumors of the jaws to be able to recognize them early for proper 
reference of the patient to the specialist for adequate treatment and rehabilita- 
tion. Until recently the management of patients with tumors of the jaws has 
been too conservative, largely because of poor functional and cosmetic results 
following radical operations. Improvements in plastie and reconstructive 
surgery and the increasing use of prosthetic appliances have removed the fear 
of disfigurement, poor phonation, and difficulty in masticating and swallowing. 
We have two young women in whom the jaws were resected for benign tumors 
which could have become malignant later; one regenerated the resected portion 
of the mandible from the remaining periosteum and wears a splendid prosthesis. 
In the second patient, the tumor was so massive that the periosteum could not 
be saved and bone grafting was required. Both of these young women are 
now married and one is a mother. Other examples of good rehabilitation are 
(1) a minister who lost his jaw and considerable soft tissue because of cancer 
of the gingiva; he is now preaching twice on Sunday with the aid of a public 
address system. The other is a woman of middle age who required resection 
of the right side of the mandible and adjacent soft tissue for cancer of the 
tongue and floor of the mouth. She now sings in a choir. 

In a study of 534 cases of tumors of the jaws the following types were 
found : 


Epithelial and Benign Osseous Tumors 467 

Radicular cysts 

Follicular and dentigerous cysts 

Central epithelial cyst l 
Adamantinomas 109 
Odontomas 5 

Giant cell epulis 112 
Central giant cell tumors 27 
Osteomas and ossifying fibromas 114 


Read before the Feb. 21, 1951, session of the class in Diagnostic and Surgical Technics 
of the New York Institute of Clinical Oral Pathology. 

*The material for this paper comes from the Departments of Surgery of the School of 
Medicine, University of Maryland, and the Johns Hopkins University School of Medicine, and 
the private practice of the author. 
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Malignant Osseous Tumors 
Osteogenic sarcoma 
Sclerosing 
Chondral 
Ewing’s tumor 
Nerve tissue tumor 
Primary Epithelial Tumors 
Epidermoid carcinoma exclusive of antral tumors 
Adenocystie basal cell epitheliomas 
Aberrant salivary tissue tumors 


The variety of tumors that may arise in the jaws is almost legion because 
the jaws are maxillary and mandibular processes of the first branchial arches, 
and are covered with epithelium, and also because the jaws contain teeth, the 
germinal tissues of which may give rise to neoplasm. Fortunately, however, 
tumors of the jaws are not frequent, especially the more malignant types. In 
this paper only tumors which arise primarily in the jaws will be discussed ; 
those arising directly from the overlying epithelium will not be included. It is 
apparent, therefore, that because of the complex structure of the jaws, tumors 
may arise from tooth germ elements, connective tissue, bone, and blood vessels. 


Classification 


The diversity of types of tumors of the jaws makes a classification com- 
plicated, confusing the student who is not familiar with neoplasms of the jaws 
and the clinician who sees them only occasionally. There are two main types of 
primary tumors of the jaws: (1) those arising from ectoderm, (2) those arising 
from mesoderm. A third, and less common type, are mixed tumors having both 
ectodermal and mesodermal elements. A fourth type requires mention, although 
an uncommon variety. This is the occasional tumor which is metastatic from 
carcinoma or sarcoma elsewhere in the body. In this group should be included 
also the malignant neoplasms which invade the jaws from adjacent soft tissue 


or the antrum. 


Roentgenological Characteristics of Tumors of the Jaws 


Radiological examination of tumors of the jaws covering a period of years 
in which the diagnosis has been checked by histological examination has brought 
forth the following conclusions which are helpful but are not absolute in making 
a provisional diagnosis prior to biopsy or operation. 

Benign Tumors.—Differential diagnosis between simple and multilocular 
cysts on the one hand and some benign nonosseous tumors on the other is not 
always possible from a radiological standpoint alone. Both cysts and many 
benign tumors produce a radiolucent area or areas with a more or less regular 
outline and a small dense white line at the edge; these may be single, multiple, 
or multilocular. 

When of sufficient size, benign nonosseous tumors expand the jaw, thin 
the cortex, or destroy it by pressure, but do not invade the cortex and a 
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periosteal reaction is not initiated. They are usually circular or oval in shape. 
Osteofibroma; however, may have no definite border, and may expand and 
thin the cortex without periosteal reaction. 

No definite soft tissue change is seen around benign tumors in the jaws. 
Trabeculations are likely to be present in benign giant cell tumors, but these are 
not always constant, particularly if the shadow is singular. Ameloblastomas, 
fibrocystie disease, and myxomas also may show trabeculation in the roentgeno- 
graph. In myxoma the trabeculations are likely to be in the form of lines 
through the tumor instead of round compartments (Thoma). 


Position of the Teeth—Benign cysts and tumors may appear at the apex 
or sides of the teeth. By definition a dentigerous cyst contains a crown of a 
tooth beeause the eyst forms from the enamel organ. Fibro-osteomas and 
adamantinomas occasionally enclose the crown of a tooth in the radiolucent 
area. The presence of bone spicules makes such involved areas more opaque. 
Pressure of a benign cyst or tumor often displaces the teeth. The direction of 
displacement depends upon the relationship of the pathological process to the 
crown, root, or neck of the tooth. Pressure of a benign tumor may also destroy 
the root of the tooth. It is interesting to note that the root of a tooth is rarely 
destroyed by a malignant process; rather, it is common for the root of the tooth 
literally to hang in the bone cavity resulting from malignant destruction. Malig- 
nant involvement may be due to central malignant neoplasm, primary or 
metastatic ; or to invading neoplasm from adjacent tissue. 


Malignant Tumors.—Invasion of the jaw by a malignant tumor usually 
gives an irregular moth-eaten appearance. Weinmann and Sicher (1947) state: 
‘‘Bones react to the growth of tumors in very much the same way whether the 
tumors are benign or malignant, primary or secondary. This reaction is also 
independent of whether a skeletal tumor is soft or is bone-producing. With rare 
exceptions ... the reaction of tumors of bones can be regarded as a combination 
of two principal changes. The first is characterized by the resorption of bone 
tissue, caused by growth of the tumor; the second is characterized by the pro- 
duction of new bone, compensating for the loss of bone in developing mainly 
under functional stimuli.’’ 

Irregular areas of bone loss appear as radiolucent spaces of varying size 
and shape since malignant tumors cause rapid destruction of bone, permitting 
little time for new bone formation. The bone cavities may show some bone 
opacity as the result of the presence of the rather dense tumor tissue itself. 
Codman (1926) pointed out that new bone spicules are occasionally laid down, 
or new bone may develop beneath the periosteum at the edge of the tumor. 

Ameloblastomas represent a more or less intermediate stage between malig- 
naney and benignity. These tumors tend to hollow out small, more or less 
rounded areas in the bone, resulting in a honeycomb or soap bubble appearance. 
In two of our eases of adenocystie basal cell epithelioma the mandible appeared 
as if it had been shot through with buckshot; each little hole representing true 
bone destruction by a nest of malignant cells. 
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Malignant destruction of bone may be central, alveolar, or peripheral. 
Central destruction occurs when the malignancy is primary in the central 
portion of the mandible or metastatic from neoplasms elsewhere in the body. 
Alveolar destruction is most frequently due to invasion from the adjacent 
mucous membranes, and peripheral destruction results from direct extension 
from an attached neoplasm along a lateral or lower or medial border of the 
mandible. Some neoplastic processes in which new .bone is laid down (osteo- 
genic sarcoma) may produce a typical sunray appearance. This phenomenon 
also occurred in one of our cases of anaplastic carcinoma, arising apparently in 
odontogenic rests in a boy of 7 years. 

Surrounding malignant disease of the jaw periosteal reaction is slight 
(Ewing). Codman (1926) described the lifting of the periosteum at the edges 


of the growth as the ‘‘reactive triangle.’’ 


Ectodermal Tumors Primary in the Jaws 


Retained epithelial rests occasionally are found at the points of fusion of 
various embryonic processes which go to make up the jaws. When these 
epithelial rests grow to form cysts they are called ‘‘fissural cysts,’’ and com- 
monly occur around the anterior portion of the hard palate. The names naso- 
alveolar, median cyst, globulomaxillary, and nasopalatine cyst are given ac- 


cording to the exact location of the eyst. 


Tumors of Dental Epithelium.—Tumors of dental epithelium oceur from 
cell rests of the dental lamina. During development of the jaws, epithelial 
appendages appear on the undersurface of the mucous membrane. As the jaws 
develop these epithelial appendages are surrounded by bone and are destined 
to form tooth buds which produce the enamel organs which form the crowns of 
the teeth. The roots of the teeth arise from the mesodermal tissue of the primi- 
tive jaw itself. Cysts arising from dental epithelium are true cysts, in con- 
trast to cysts seen in local osteitis fibrosa and traumatic cysts which are often 
lined by epithelium secondarily growing into the cyst by fistulous tracts. 


Odontogenic Cysts.—Odontogenic cysts are true cysts arising from dental 
epithelium and may be classified into four main groups: follicular, radicular, 
periodontal, and dentigerous. In the roentgenograph a radiolucent area is seen 
having well-defined regular edges and a characteristic white line caused by the 
condensed cortical bone encapsulating it. 

Follicular (primordial) cysts form during the developmental stage of the 
tooth and consequently occur in young patients. These cysts may remain 
symptomless until later in life and contain no teeth. They are most commonly 
seen in the third molar region. The first symptom to call attention to the cyst 
may be expansion of the jaw without pain. (Fig. 1). 

Radicular cysts (epitheliated granuloma) commonly occur at the roots of 
the teeth, thus differentiating them from follicular cysts and dentigerous cysts. 
They may also occur at the Jateral surface of the root. These cysts are thought 
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Fig. 1.—Follicular cyst. A, Follicular cyst in the molar region of lower jaw. 

B, Photomicrograph showing edematous inflammatory tissue from secondary infection. 

C, X-ray, lateral and anteroposterior views. Note there is no tooth contained in this 
cyst. Teeth were extracted and cyst curetted previously. (Figs. 1-17, From Ward and Hen- 
irick: Tumors of the Head and Neck, Williams & Wilkins Company.) 


Fig. 2.—Radicular cyst. This cyst was associated with a diseased tooth. There are no 
trabeculations or evidence cf calcification within the cyst. The wall is of dense bone and 
clearly defined. Interruption of the lamina dura can be noted. Arrow indicates the associated 
tooth. 
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to have origin in chronic infectious granulomas and may contain a_ thick 
mucus-like or watery thin fluid or may be filled with granulation tissue. They 
occur in the. maxilla or mandible alike. Cholesterin crystals are sometimes 
abundant (Fig. 2). 


Fig. 3.—A, Large dentigerous cyst of the mandible. The cyst formed around the crown 
of the lower canine tooth. Note that pressure of the cyst has pushed the root of the tooth 
down to the base of the jaw. 

B, One year later, after excision of the cyst, shows the canine tooth gradually is moving 
up toward normal position. 


Periodontal cysts may be either follicular or radicular in type. 


Dentigerous cysts always contain the crown of the tooth, although the tooth 
may be widely displaced from its point of origin (Figs. 3, A and 4, C). In the 
early stages there is no suggestive symptom other than the noneruption of the 
tooth. As the cyst grows there may be expansion of the jaw, till the cortex 
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becomes thinned to parchment-like consistency producing a crackling sound 
when compressed. Evidently the enamel function of the tooth bud has ceased 
as the erown of the tooth is usually fully developed. 

Treatment of all odontogenic eysts is surgical; the cyst is opened, contents 
evacuated, and the cyst wall curetted out. The crown of the tooth when present 
must be removed in order to cure the condition. Likewise, if odontoma is 
present, the latter must be removed. New bone should fill in the entire area 


(Fig. 3 B). 


Fig. 4.—A, Large dentigerous cyst of the upper jaw. The cyst caused expansion of the 
hard palate. Right third upper molar unerupted. 

B, Anteroposterior view showing unerupted third molar pushed laterally and upward. 

. C, Lateral x-ray showing unerupted third molar tooth pushed high up behind the right 

orbit. 

D, Photomicrograph showing strands of basal dental epithelium in the cyst wall, a 
potential source of future ameloblastoma. Treatment: remova! of cyst wall and extraction of 
unerupted third molar, Caldwell-Luc procedure. (Patient of Edward A. Looper.) 


Dermoid Cysts.——Dermoid cysts of the mandible are apparently a rare 
oceurrenece as we know of none reported in the literature and have observed 
only one in our experience. Symptoms were a painless lump in the right man- 
dible noticed twenty-four years previously with gradual growth until a year 
prior to admission when the growth became more rapid. Roentgenograph showed 
a solitary, radiolucent oval area with clear-cut regular edges, and no new bone 
reaction. Treatment was operative removal with uneventful recovery. 


Odontogenic Tumors.—Odontogenic tumors are those neoplasms which 
may arise from any portion of the tooth germ. Histologically they are composed 
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either of the mesodermal elements of the tooth bud, or the ectodermal elements 
of the enamel organ, or both. 


Ameloblastoma (Adamantinoma).—This tumor was first described by 
Malassez in 1885. The word ‘‘adamantinoma’’ is misleading as there is no 
enamel formed in the tumor. More recently, the terms ‘‘adamantine epithe- 
lioma’’ and ‘‘ameloblasioma’’ have been used to describe these tumors arising 
from the enamel organ epithelium or the ameloblast. 


Fig. 5.—Ameloblastoma. A, x-ray shows large multilocular cystic areas in the jaw. The 
small daughter cyst anteriorly suggests ameloblastoma. 
B, Photomicrograph showing ameloblastoma of the epithelioma type. 


The oral epithelium normally has the potentialities of developing several 
different types of adult structures, namely, squamous cells, mucous glands, 
salivary tissue, tooth buds (enamel organs), thyroid tissue, and Rathke’s pouch 
of the hypophysis. Therefore, epithelial tumors which resemble all gradations 
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of epithelial variation from ameloblastomas or adenocystie basal cell epithe- 


squamous cell carcinoma, may occur in the jaws. 


liomas, or salivary tissue, to 
The clinical pictures of many ameloblastomas, adenocystic basal cell epitheliomas, 
and salivary tissue tumors in the jaw itself are often similar. Expansion of the 
jaws with or without pain and with or without ulceration is common to all. 
Ameloblastomas and adenocystie basal cell epitheliomas, upon biopsy examina- 
tions, have a common reaction, namely, that the epithelium of the mucous 
membrane may grow over the area from which the biopsy was taken. This is not 


true of squamous cell carcinomas. 


Fig. 6.—Ameloblastoma. A, Photograph of patient with huge ameloblastoma involving 
the entire right side of the mandible and a greater portion of the left. 

B, Following complete resection of the right side of the mandible to above the angle, and 
a portion of the left rib grafts were inserted immediately. These have taken well and when 
last seen more than one year after operation, good, firm alveoli were developing over the 
transplanted rib. Patient had good function. 

C, Gross specimen showing large cystic areas throughout the tumor. The large specimen 
was from the right side; the small one, from the left side. (Case of William Longmire.) 


Five sources of origin are commonly ascribed to ameloblastoma: (1) mal- 
formed and supernumerary tooth germs; (2) ell rests of the epithelial sheath 
of Hertwig; (3) odontogenic cysts; (4) surface epithelium; (5) displaced oral 
epithelium in other parts of the body (hypophysis and tibia). 
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The symptoms of ameloblastoma are usually insidious. There may or may 
not be a history of injury. Most commonly the symptoms are slow, painless 
expansion of the jaw without ulceration, at times continuing as long as twenty 
years. In recent years in patients with ameloblastomas, diagnosis is made 
earlier since the dental and medical professions are on the alert for this tumor. 
These tumors should be borne in mind when a roentgenograph of any odonto- 
genic cyst shows a moth-eaten or soap bubble appearance along the edge; espe- 
cially when odontogenic eysts are multilocular (Fig. 5). 

Ameloblastomas more commonly occur in the mandible than in the maxilla. 
Expansion is usually lateral, the lingual side of the jaw remaining almost normal 
until the tumor becomes large (Fig. 6). These tumors are usually irregular in 
shape. Large tumors frequently develop cystic areas, the walls of which often 
crepitate on palpation because of the thinned-out bone giving a derby hat 
crackle. The eruption or noneruption of teeth is not constant enough to be a 
diagnostie sign, except when the ameloblastoma begins in a dentigerous cyst. 
Then the crown of the unerupted tooth will be found in one of the cysts. Many 
of the patients have had the teeth removed for various reasons prior to coming 
to the surgeon. 

The pathological findings vary markedly. The monocystie type apparently 
begins in a dentigerous or follicular cyst. Expansion of the jaw varies in de- 
gree, depending upon the size and shape of the tumor. The bone may be com- 
pletely destroyed but the periosteum usually remains. Solid tissue appears as 
a whitish, granular, smooth, and shiny structure. Also, cysts of varying size 
and shape may be scattered throughout the specimen and may contain a clear, 
yellowish or fibrinous or mucoid, and sometimes colloid, material, so that the 
ameloblastoma tissue may not be found until careful microscopic examination 
of the wall of the cyst. 

The histological appearance of ameloblastomas is variable, depending upon 
the stage of development of the ameloblast at the time that the tumor starts to 
grow. Most ameloblastomas arise after cell differentiation has taken place into 
the two or three types which occur in the tooth germ. Various combinations are 
present; namely, cuboidal epithelium and stellate cells, or tall columnar 
epithelium and stellate cells, or perhaps in some areas all three types may be 
represented. Thoma (1944) describes eight different histological varieties : 

1. Epithelioma type. The epithelial cells show very little tendency to 
differentiate and remain more or less basal in character. 

2. Stellate type. The epithelial cells are predominantly stellate in shape, 
as seen in the enamel organ (Fig. 7, FE). 

3. Ameloblastic type. Lobes and follicles are present which are made up 
of cells found in the third stage of development of the tooth germ. 

4. Acanthoma type. This variety contains squamous or prickle cells with 
a tendency to form epithelial pearls. 

5. Ameloblastic carcinoma. In these there is definite resemblance to car- 
cinoma with large sheets of squamous cells, not unlike those seen in squamous 
cell carcinoma arising from the oral epithelium. 
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Fig. 7.—Ameloblastoma. A, Large ameloblastoma of the symphyseal region. Patient had 
had her teeth removed and jaw curetted prior to admission. 

B, Roentgenogram showing honeycombed appearance seen in some types of ameloblasto- 
mas. 

C, Gross specimen. Surgicai resection was carried out through the mouth. An incision 
was made in the gingivolabial sulcus and the soft tissues of the chin stripped back. The bone 
was severed on each side with a Gigli saw. There was sufficient mucous membrane so that 
the wound could be closed in the mouth with primary healing. 

D, Lower power photomicrograph showing stellate type of ameloblastoma invading bone. 

HE, Photomicrograph showing stellate type of ameloblastoma; masses of stellate cells are 
surrounded on both sides by low cuboidal cells, representing the differentiation seen in the 
second stage of tooth development. 

F, Postoperative picture. Patient wears a well-fitting prosthesis which fastens onto the 
remaining molar teeth by clasps, giving good functional resul.s. 
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6. Melanotic ameloblastoma. Here there are typical ameloblastoma cells; 
also epithelial cells containing pigment. 

7. Hemangioameloblastoma. This is a rare type that shows a histological 
picture of ameloblastoma with large blood spaces filled with red blood cells re- 
placing the stroma and appearing to be lined by cylindrical tumor cells. 

8. Adenoameloblastoma. In these tumors the epithelium is differentiated 
into glandular structures and arrangement, still retaining the appearance 
extent of an adamantinoma. 

Roentgen examination does not serve to make a correct diagnosis in every 
‘ase. Since the ameloblastoma and cysts that arise from dental epithelium have 
origin from the same embryological anlage, the presence of ameloblastoma in 
an otherwise regular-walled dentigerous or follicular cyst should always be 
borne in mind. Long standing, large multilocular cysts are more likely to have 
ameloblastoma cells in their walls than simple unilocular ones. A small accessory 
cyst adjoining any odontogenic cyst requires microscopic examination to rule 
out ameloblastoma. Small areas of soap bubble or honeycomb appearance (Fig. 
7, B), or a moth-eaten irregularity along the edge of the cyst and extending into 
the bone, are suggestive signs of ameloblastoma. Large cysts are not always 
present in ameloblastoma, the whole involved area sometimes being made up of 
tiny cysts having the appearance of a mass of soap bubbles or a cross section 
of honeycomb. A tooth crown may be enclosed in one of the cysts or may be 
completely surrounded by the tumor, or may be displaced to a distance from 


its normal site, that is, up into the ascending ramus of the jaw or, if the tumor 
In one 


is in the upper jaw, the tooth crown may be pushed up into the antrum. 
of our cases the third molar was displaced beneath the apex of the orbit (Fig. 
4, C). Roots may be denuded by pressure of the tumor and there may be 
resorption of the surrounding alveolar bone. Other tumors such as central giant 
cell tumor and central myxofibroma may be confused with ameloblastoma as 


multilocular radiolucent areas occur in both with or without trabeculation. 


Expansion of the jaw is more common and more marked in ameloblastoma than 
in myxofibroma or giant cell tumors. Small ameloblastomas may not expand 
the jaw. Thoma emphasizes that myxofibromas have trabeculations that tend to 
form lines through the tumor instead of round compartments. 

Prognosis of ameloblastomas is on the border line between benign and malig- 
nant tumors. For the most part the ameloblastoma resembles a benign tumor 
in that it rarely metastasizes. The resemblance to malignancy is that it does 
recur if not removed with a sufficiently wide margin. Repeated curettage which 
was the old method of treatment only serves to keep down the size of the growth. 
Small tumors not involving the entire depth of the jaw may occasionally be 
resected intraorally provided a wide enough margin of normal bone is removed 
to guard against recurrence. Most of our cases, however, have required radical 
surgery because repeated conservative surgery, such as curettage, has only 
permitted the growth to increase in size. 

The treatment of ameloblastoma should be radical. Conservative treatment 
leads to recurrence. Over a period of years the results in patients who have 
refused radical surgery have led us to the opinion that the best method of treat- 
ment is resection of the full thickness of the mandible with a margin of 1 em. 
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Fig. 8.—Ameloblastoma. A, Roentgenogram showing extensive multilocular radiolucent 
shadows suggestive of cystic ameloblastoma. 

B, Lateral views. 

C, Photomicrograph of ameloblastoma. Note that the stellate cells in the center are 
beginning to degenerate to form a cyst. 

D, Roentgenogram after intraoral resection of the jaw. A prosthesis was placed in the 
unclosed mucous membrane wound immediately at operation. So much mucous membrane was 
lost that the defect could not be closed. Metal attachments of the prosthesis are well seen. 

E, Photograph of prosthesis which was placed in the defect. Clasps held the prosthesis 
to the only remaining teeth, the third molar on each side. 

F, Clinical photograph showing excellent functional and cosmetic results. Prosthesis 
in place. (A, B, D, and F, Courtesy, Plastic and Reconstructive Surgery.) 
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on each side of the growth. Exceptions to this rule are few. In ease of early 
tumors with a substantial portion of the lower border of the mandible un- 
involved, the latter can be saved. This opinion is confirmed by Simmons (1928), 
and Ivy and Curtis (1937). Most of our eases have required an extraoral ap- 
proach. Many surgeons and dentists object to radical resection on the assump- 
tion that deformity and disfigurement result. Two facts outweigh such opinions: 
(1) curettage and incomplete resection serve only to permit recurrence and run 
the risk, small as it may be, of malignant change in the recurrences; (2) modern 
surgery, including bone grafting and the use of prosthetic appliances, reduces 
deformity and dysfunction to a minimum (Fig. 8). Irradiation therapy is of 
no value in the treatment of ameloblastoma. 


Enameloma.—This is a rare tumor frequently spoken of as enamel drop- 
let or enamel pearl. It is found between the roots of two teeth, or, more 
frequently, attached to the bifureation of the roots of the molars or premolars, 
and at the cervical margin of single-rooted teeth. In the roentgenograph an 
extremely radiopaque shadow without structure is seen, the density of which 
is due to the radiopaque enamel. 

Odontoma.—Odontomas may be mixed, that is, composed of epithelial and 
mesenchymal elements. Because these tumors form an intermediary group 
composed of ectoderm and mesoderm, they will be discussed with mixed tumors 


later. 
Tumors of Nonodontogenic Oral Epithelium are tumors which are formed 
from epithelial structures not found normally in the jaws. They inelude the 


adenocystic basal cell epithelioma, the eylindroma-like carcinoma, the squamous 
cell carcinoma, and salivary tissue tumors. The latter are discussed under mixed 
tumors. 

Central Adenocystic Basal Cell Epithelioma.—In our 196 cases of jaw 
tumors reviewed, six were adenocystie basal cell epithelioma. The ages of the 
patients with these tumors varied from fifty-one to sixty. Five patients were 
male and the other was female. The symptoms were pain, swelling, and dis- 
ability in all six cases. The duration of the disease varied from one to four 
years, with previous treatment consisting of extraction of teeth in four and 
conservative surgery in six. Pain, rapid swelling, and disability should always 
arouse suspicion of a malignant tumor. Differential diagnosis is often difficult, 
both from a clinical and radiological point of view. All the symptoms are 
present at times with ameloblastoma, but the pain is not so common nor so 
severe, and disability occurs later in cases of ameloblastoma, although the 
swelling is much more slowly developing in the latter. Metastatic carcinoma 
ean be fairly well ruled out by an adequate history, general physical examina- 
tion, and x-ray studies. Three of our cases were found in the upper and three 
in the lower jaw. 

The roentgenogram examination shows a characteristically moth-eaten, 
diffuse, destructive process throughout the bone (Fig. 9). Two early cases 
were diagnosed as osteomyelitis because of the irregular destruction of bone, 
although there was no definite sequestrum present. In one there was a sus- 
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picion of a sequestrum. In two there was diffuse honeycomb formation in the 
hone, an appearance due to small cavities filled with tumor cells. Histologically 
the picture is that of basal cell epithelioma or cylindroma. 

Treatment is radical surgery with resection of the lymph nodes in the neck 
when the mandible is the primary site. This should be followed by irradiation 
unless the tumor was excised with a very wide margin. Two of the six cases 
lived one year, three lived three years, and the third could not be followed. 
One patient developed widespread metastases to distant parts, including the 


spine, causing severe pain. 


-o 


Fig. 9.—Adenocystic basal cell epithelioma of the left side of the mandible. A, Ro- 
entgenogram taken ten months ,rior to admission. Note irregular radiolucent shadows which 
led to the diagnosis at that time of osteomyelitis. 

B, Roentgenogram of jaw taken a few months later. The radiolucent shadows do suggest 
possible osteomyelitis with sequestrum formation. Careful examination of histological slides 
made at that time but which were submitted to us later, showed basal epithelial cells filling 
the Haversian canals. 

C, Roentgenogram at time of admission, January, 1935. Note irregular, moth-eaten 
radiolucent areas, indicating malignant invasion of the entire jaw. It is interesting to note 
that a biopsy of this mandible was taken through the mucous membrane which healed over 
the wound, a phenomenon which does not occur with ordinary squamous cell carcinoma. 

D, Photomicrograph showing typical adenocystic basal cell epithelioma. (This case was 
reported by the pathologist of the Church Home Hospital, Vernon Norwood, before the Ameri- 
can Association for the Study of Neoplastic Diseases, in 1935, and was recorded in the litera- 
ture by Geschickter. ) 


Central Squamous Cell Carcinoma.—Inasmuch as epithelial cells originat- 
ing from the surface are found deep within the jaws, it is not surprising that 
true squamous cell carcinoma is occasionally encountered in the central portion 
of the bone. Fortunately, these tumors are rare. The symptoms presented are 
pain, swelling, and disability, lasting from one to three years before the patient 
comes to the clinic. Ulceration and infiltration of the surrounding tissues 
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oecur. Roentgenographic examination shows a radiolucent shadow with ragged 
edges and no new bone reaction. Treatment must be radical, such as surgical 
removal with neck dissection, unless the disease is too extensive when the 
patient is admitted. In our two eases of central squamous cell carcinoma, the 
patients lived two and three years, respectively, after operation; then both 
died of pneumonia. 


Mesodermal Tumors Primary in the Jaws 


Localized Osteitis Fibrosa Wjth or Without Cysts.—In localized osteitis 
fibrosa the serum caleium and plasma phosphorus are normal. There is no 
generalized osteoporosis, and if cysts are present they do not have an epithelial 
lining as found in eysts of odontogenie origin. Geschickter and Copeland (1949) 
point out that the disease is probably preceded by a destructive process which 
becomes arrested or may progress without marked symptoms. The destructive 
phase is almost complete by the time the patient comes to operation, or the tissue 
may be replaced entirely by the healing stage. According to Thoma (1944), 
these lesions occur in patients less than 21 years of age, and more frequently 
under the age of 15 years. Several of our patients were older, being in the 
third or fourth decade. In this older group there was a history of onset asso- 
ciated with the extraction of teeth. It is difficult to obtain an accurate history 
of which came first, the swelling or the extraction of the infected teeth. If the 
latter came first it would seem that the osteitis fibrosa in the older group was 
due to an excessive reparative phase after infection. According to Geschickter 
(1935), the more cellular growths oceur in patients under the age of 20 years. 
He also agrees that localized osteitis fibrosa may be associated with infection or 
trauma or may arise spontaneously. 

The clinical history is usually that of a painless swelling of the upper or 
lower jaw, slowly increasing in size, and varying from a few months in the 
younger age group to 4 or 5 years in the older age group. The term ‘‘ossifying 
fibroma’’ is sometimes applied to the more cellular growths in younger individ- 
uals. In the older group the adult bone becomes more compact and may be 
classified as ‘‘osteomas’’ (Geschickter). The treatment is surgical removal. Re- 
currence is not uncommon, particularly if surgical removal has not extended 
beyond the pathological process and included some of the normal surrounding 
bone. 

The roentgenogram depicts expansion of the bone, with or without radio- 
lucent areas. The former indicates the presence of cysts. The density of the 
tumor in the bone as seen in the x-ray film varies between the density of normal 
cancellous bone and normal cortical bone, depending upon the amount of bony 
tissue and the degree of calcification. 

Traumatic Bone Cysts.——Traumatic bone cysts are closely related to 
osteitis fibrosa cystica in etiology but deserve a special classification because of 
the different pathological picture. In our one case, the patient gave a history 
of falling down and displacing the right central and lateral incisors posteriorly 
several months prior to consultation. There was no particular swelling of the 
cheek at that time. The swelling appeared rather suddenly while she was 
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wearing an orthodontic brace and was noticed by her sister as they sat at the 
breakfast table (Fig. 10). Incision and drainage and curettage of the cyst 
permitted slow, gradual healing. After several years the asymmetry of the face 


disappeared. 


Fig. 10.—Traumatic cyst. Patient, a white girl, aged 12. A, Photograph before treat- 
ment. 

B, Bite film taken in March, 1936. 

C, Bite film taken in December, 1948. Treatment had consisted of draining the cyst; 
later it was curetted and the cyst wall removed; and still later she lost two teeth. Whereas 
there was asymmetry of the face in childhood, this has been completely outgrown during the 


pol 

Benign Osteogenic Tumors.—Osteogenic tumors in the jaw resemble 
osteogenic tumors in other bones of the skeleton and are not common. Benign 
bone tumors are more frequent than malignant bone tumors. The term hyperos- 
tosis may be applied to the enlargement of part or all of the mandible or 
maxilla, such as occurs in Paget’s disease, acromegaly, and leontiasis ossea. In 
these diseases both jaws usually are affected. Localized hyperostosis may occur 
unilaterally or involve only a small portion of the maxilla or mandible, and is 
thought by some to be due to inflammation or trauma. In most of our cases there 
has been a history of removal of teeth at the time of the onset of the swelling 
of the jaws. Pain is seldom experienced. 


Exostoses and Enostoses——Exostoses are very common and occur most 
frequently at the insertion of the muscles and tendons (Thoma), or at the 
junction of two bones as the palatal processes of the maxillae. In this location 
the term torus palatinus is given to the exostosis. Torus mandibularis applies 
to exostoses of the mandible. The importance of these tumors is to differentiate 
them from malignant growths. Roentgen examination reveals a radiopaque 
dense shadow in the middle of the palate or on the mandible. 

Enostoses are hard bony tumors growing into the central portion of the 
jaw from the cortex. Thoma differentiates these from endosteoma by suggesting 
that in the former the tumor emerges imperceptibly into the surrounding 
spongiosa, whereas the latter are more likely to be demarcated by a connective 
tissue capsule, which is seen in the roentgenograph as a dark line separating 
the ingrowth from the spongiosa, while enostoses appear as dense, radiopaque 
shadows within the jaw without this demarcation. 
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Osteomas.—This is a bony tumor which, as in other bones of the skeleton, 
may be peripheral or central; the latter are spoken of as endosteal osteoma. 
Clinical signs and symptoms of osteoma are due to the pressure caused by the 
size of the growth. Small ones may remain unnoticed for an indefinite period. 
These tumors are hard, circumscribed, and often irregular in shape, although 


they may be rounded and smooth. 
Treatment consists of surgical removal unless the tumor is not producing 
any symptoms. Large tumors causing disfigurement and dysfunction, and 


interference with prostheses, require removal and plastic repair. 


Fig. 11.—Fibrous osteoma of the marilla. Patient, a white boy, aged 15 years. A, Roent- 
genogram taken prior to treatment in December, 1944. Note obliteration of all of the walls 
of the antrum. The upper surface of the orbital plate is still quite smooth. The shadow 
filling the antrum is of the density of cancellous bone, indicating that there is both fibrous 
tissue and osseous tissue in the tumor. The shadow is less dense than the cortical bone near 
by. Before being referred to us x-ray therapy consisting of 4,400 r. distributed through three 
portals was given to the right antrum. In January, 1945, 470 mg. hr. were given in the nose; 
filtration, 1 mm. Pt. On Jan. 30, 1945, under general anesthesia, the antrum was opened 
through the mouth and eleven needles, each containing 2 mg. radium element, were forced up 
into the antrum. Sufficient tissue was taken at the same time for biopsy. The tumor was 
so vascular that it was impossible to hollow out the growth sufficiently to insert radium tubes. 
A total of 1,800 mg. hr. was given. 

B, Roentgenogram taken Oct. 6, 1947, shows further regression of the tumor in the 
antrum. Note that the orbital floor is thickening and becoming more normal. This patient 
is still under observation. Small bits of sequestrum are curetted out of antrum from time to 
time through the sinus which persists in the floor of the antrum. 

C, Roentgenogram taken April 27, 1949; improvement continuing. 

D, Photomicrograph showing typical picture of fibrous osteoma. 


Fibrous Osteoma.—This benign osteogenic tumor has been described 
under a number of terms: localized osteitis fibrosa (supra), localized osteodys- 
trophia, ossifying fibroma, fibrous osteoma, osteofibroma, hypertrophic localized 
osteitis, and osteoid osteoma. Some of these terms would imply the association 
of infection, or at least inflammation, but there is little evidence to show that 
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hese conditions actually result from an infection. We prefer the term em- 
loyed by Phemister and Grimson (1937) of ‘‘fibrous osteoma’’ which indicates 
one tumor formed from fibrous connective tissue, and the authors contend 
hat it is related to membranous pre-formed bone, as benign cartilage tumors 
nd exostoses are related to cartilage pre-formed bone. Histologically there is 
mixture of fibrous tissue in which new bone trabeculae form the clinical 
indings inelude varying degrees of facial deformity which depend upon the 
ocation and size of the tumor. In our series of 196 tumors of the jaws, there 
were nine eases diagnosed as fibrous osteoma. They occurred in patients aged 
‘rom 10 years to 60. There usually was no pain. 
Roentgenological examination shows an area of radiopacity of varying 
density, depending upon the amount of bone scattered through the tumor 
ig. 11). There is no periosteal formation and no well-demarcated line at the 
edge of the growth. Well-defined cystic areas may occur when the term 
“osteitis fibrosa cystica’’ may be applied. The usual density in the x-ray film 
lies between that of cancellous bone and of cortical bone. 
The treatment of fibrous osteomas involving the maxilla consists of a com- 


bination of surgery and intra-antral application of radium, a technique sug- 
vested several years ago by Murray M. Copeland who was working in our elinie 
at that time. Three of our cases have responded very well to this treatment. 
The antrum is opened through the mouth to insert radium tubes, giving an 
average dose of between 1,500 and 1,800 mg. hr. (Fig. 11, B and C.). Local areas 
of fibrous osteoma in the mandible are resected with a safe margin. 


Chondroma and Osteochondroma.—Cartilaginous tumors of the jaws are 
rare. Chondroma, osteochondroma, or oceasionally rapidly growing chondro- 
sarcoma or chondromyxosarcoma is found. Symptoms are pain, swelling, and 
disability, depending upon the location. 

In the roentgenograph chondromas usually appear radiolucent or semi- 
radiolucent, on aceount of a small amount of radiopaque tissue in the tumor. 
The presence of bone tissue in the tumor easts a peculiar spotted shadow in the 
x-ray film. There is no periosteal reaction. 

Treatment is radical surgery consisting of excision including a zone of 
normal surrounding bone. The prognosis is always very poor. Since most 
cartilaginous tumors in the jaws arise from embryonic cell rests they grow 
rapidly and run a very malignant course. Therefore all chondromas of the 
jaws must be considered potentially malignant. 

Central Giant Cell Tumors.—In our study of 196 eases of tumors of the 
jaws, there were sixty-two diagnosed as giant cell tumors. Three of these were 
central and fifty-nine peripheral. Central giant cell tumors are uncommon in 
the jaws. Geschickter and Copeland have shown that giant cell tumors in the 
jaws are associated in their origin with those areas of bone development of 
intermediary cartilaginous ossification. 

Under the microscope these tumors are found to contain many multinu- 
cleated giant cells in a stroma of round and spindle-shaped cells. In one of our 
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cases, the giant cells seemed to spring from the endothelial lining of the blood 
vessels. 

Central giant cell tumors grow more rapidly and destroy bone more ex- 
tensively than the peripheral epulis. There is expansion of the bone to a thin 
shell. The mucous membrane may be discolored to a dark, purplish hue, if the 
tumor is vascular; and most of these are vascular. 

In the roentgenogram a central radiolucent, single or multiloculated ex- 
pansion of the bone is seen with a thin shell (Fig. 12). Trabeculations vary in 
size and often extend throughout the tumor. Often it is difficult to differentiate 


between a central giant cell tumor and a single or multilocular benign cyst. 


Fig. 12.—Central giant cell tumor of the mazilla. Patient, white boy, aged 8. Roent- 
genogram shows expanded and thinned cortex and displaced adjacent teeth. Note complete 
bony septa, characteristic of giant cell tumor. 


Treatment of giant cell tumors is conservative. Electrosurgical removal 
often suffices to cure, and permit the preservation of teeth near the tumor area, 
especially in young patients where permanent teeth have not yet erupted. Post- 
operative irradiation may be required. Tumors extending into the temporal 
fossa or high into the maxilla require local removal followed by irradiation as 
it is impossible to resect or destroy electrosurgically all such extensive growths. 


Malignant Osteogenic Tumors.—Fortunately, malignant bone tumors of 
the jaws are rare, as shown by the fact that in our 196 cases studied there was 


only one osteogenic sarcoma, two osteochondrosarcomas, and two myxochondro- 
sarcomas. 
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Fig. 13.—Osteogenic sarcoma of mandible. Roentgenogram shows mottled destruction of 
bone There is some suggestion of new bone formation along the lower border of the left side 
of the mandible. This patient has had x-ray therapy before being admitted, which confused the 
picture. The typical radiating spicules of bone laid down by osteogenic sarcoma are not 
present in this case, 


+ 


Fig. 14.—Fibrochondromyxosarcoma. . White male, aged 12, complaining of swelling in 
the right cheek six weeks before admission. Patient unable to open his mouth more than 
about 2 cm. Directly beneath the ramus of the mandible on the right side were several en- 
larged, rather firm nodes. It was impossible to get good biopsy because of slough and in- 
ability to open the mouth. Patient was started on x-ray therapy. The lesion did not progress 
following radiation therapy until ten months later, when he was readmitted and pathological 
examination showed fibrochondromyxosarcoma. Roentgenogram shows a mass of slightly 
greater density than normal soft tissue arising from the right maxilla and alveolar area. here 
is destruction from without of the lateral antral wall. No evidence of calcification within the 
tumor. C, Photomicrograph showing very anaplastic fibrochondromyxosarcoma. 
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Osteogenic Sarcoma.—The clinical symptoms of the various forms of 
osteogenic sarcoma are similar, namely, pain, swelling, and disturbance in 
mastication, the duration of symptoms varying from one month to two years. 

In the roentgenogram the amount of radiopacity will depend upon the 
amount of new bone laid down and the amount of bone destroyed (Figs. 13 and 
14). The radial spicules of bone laid down by osteogenic sarcoma (sunray effect ) 
are not always present in osteogenic sarcomas of the jaws (Fig. 15). The diag- 
nosis is made by biopsy. 

Treatment is very wide and extensive resection. The ultimate prognosis is 


bad. 


_ Fig. 15.—Osteogenic sarcoma of mandible. A white boy, aged 7, came to the clinic with 
pain in the left side of the mandible with expansion of the bone and a soft tumor growing up 
through the mucous membrane. He had had his lower teeth removed elsewhere because of 
the pain and swelling. 

A, Clinical photograph of the patient on admission. 

B, Photograph showing tumor growing from the left side of the mandible. 

C, Lateral roentgenogram of left side of the mandible showing finely mottled destruction 
of bone. No new bone is seen. Edges of defect are irregular suggesting malignant invasion. 

D, Bite film roentgenogram showing radiating spicules of bone extending out from the 
jaw, suggesting osteogenic sarcoma. 


Odontogenic Mesenchymal Tumors.—Odontogenic tumors mayform from 
the mesenchymal part of the tooth germ; they may be soft or calcified. 


Soft Odontomas.—The soft odontoma may be of mesenchymal origin alone, 
without any evidence of dental epithelium, and may microscopically appear as 


a fibroma or myxoma. 
Cementoblastomas, Cementoma (Periapical Fibroma).—Stafne (1934) 
traced the development of cementomas from masses of connective tissue at the 
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oot ends of vital normal teeth as the result of proliferation of connective tissue 
if the periodontal membrane. These tumors are often multiple, appearing as 
ranslucent areas in the roentgenograph, and may be confused with dental 
vranulomas or cysts. By making the proper diagnosis of cementoblastoma, teeth 
may be saved which would otherwise be extracted if the diagnosis of multiple 
granulomas or cysts was made. Cementicles are formed in the connective tissue 
so that in time the cementum almost completely replaces the radiopaque area. 
The tumor then is called a cementoma. 

The roentgenological examination shows conditions which depend on the 
stage of development. According to Thoma, three stages may be presented: (1) 
the osteolytie stage, (2) the cementoblastie stage, (3) the mature inactive stage 
when calcification is complete. In the third stage, however, there is still a thin 
dark line around the mass, indicating the soft tissue part which has remained 
encapsulating the tumor. 

Treatment is surgical removal when the tumor becomes large. In most cases 
no treatment is necessary, for the tumors are slowly growing and become sta- 
tionary and apparently remain innocuous for an indefinite period. 


Nonosteogenic Mesodermal Tumors.—Mesenchymal tumors of the jaws 
not arising from osteogenic or odontogenic tissue include central fibroblastomas, 
both benign central fibroma and fibrosareomas, fibromyxoma, central neurogenic 
tumors, and central angiomas. Ewing’s tumors, multiple myeloma, and eosino- 
philie granuloma also occur in the jaws, but these three diseases are more or less 
general bone diseases and will not be discussed in this paper. 

Fibroma (Central Fibroma).—This tumor is rare. In our series, nine cen- 
tral fibromas occurred. 

The x-ray film shows a very diffuse ill-defined lesion with somewhat lesser 
density than the surrounding bone. Odontogenic central fibroma, which usually 
gives a eystie shadow, and is closely related to a tooth, must be differentiated 
from ordinary central fibroma. Histologically the tumor shows the character- 
isties of a fibroma, containing fibroblasts and collagen fiber bundles. 

The treatment is usually conservative, consisting of enucleation and chemi- 
cal cauterization, or treatment with electrosurgery. However, one must be on 
the lookout for possible recurrences and later development of fibrosarcoma, as 
happened in one of our cases. For this reason we suggest a more extensive local 
resection of the involved area. 


Fibromyxoma.—These tumors are considered true osteogenic tumors by 
Thoma. I hold that these tumors arise from early embryonie cells still in the 
preskeletal form. Both of our patients who had fibromyxoma were young 
women 17 and 19 years of age, respectively. The symptom is painless swelling 


of the jaw. 

Roentgenographie examination shows a large, often multilocular, radio- 
lucent shadow. In one of our eases it involved most of the posterior third of 
the ramus (Fig. 16); in another case it extended beyond the midline anteriorly 
(Fig. 17). Trabeeulation oceurs and may even suggest a honeyeomb appearance 
such as is sometimes seen in ameloblastoma. 
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Osteogenic Sarcoma.—tThe clinical symptoms of the various forms of 
osteogenic sarcoma are similar, namely, pain, swelling, and disturbance in 
mastication, the duration of symptoms varying from one month to two years. 

In the roentgenogram the amount of radiopacity will depend upon the 
amount of new bone laid down and the amount of bone destroyed (Figs. 13 and 
14). The radial spicules of bone laid down by osteogenic sarcoma (sunray effect) 
are not always present in osteogenic sarcomas of the jaws (Fig. 15). The diag- 
nosis is made by biopsy. 

Treatment is very wide and extensive resection. The ultimate prognosis is 
bad. 





_ Fig. 15.—Osteogenic sarcoma of mandible. A white boy, aged 7, came to the clinic with 
pain in the left side of the mandible with expansion of the bone and a soft tumor growing up 
through the mucous membrane. He had had his lower teeth removed elsewhere because of 
the pain and swelling. 

A, Clinical photograph of the patient on admission. 

B, Photograph showing tumor growing from the left side of the mandible. 

C, Lateral roentgenogram of left side of the mandible showing finely mottled destruction 
of bone. No new bone is seen. Edges of defect are irregular suggesting malignant invasion. 


D, Bite film roentgenogram showing radiating spicules of bone extending out from the 
jaw, suggesting osteogenic sarcoma. 

Odontogenic Mesenchymal Tumors.—Odontogenic tumors mayform from 
the mesenchymal part of the tooth germ; they may be soft or calcified. 

Soft Odontomas.—The soft odontoma may be of mesenchymal origin alone, 
without any evidence of dental epithelium, and may microscopically appear as 
a fibroma or myxoma. 

Cementoblastomas, Cementoma (Periapical Fibroma).—Stafne (1934) 
traced the development of cementomas from masses of connective tissue at the 











TUMORS OF JAWS 697 


root ends of vital normal teeth as the result of proliferation of connective tissue 
of the periodontal membrane. These tumors are often multiple, appearing as 
translucent areas in the roentgenograph, and may be confused with dental 
granulomas or cysts. By making the proper diagnosis of cementoblastoma, teeth 
may be saved which would otherwise be extracted if the diagnosis of multiple 
granulomas or cysts was made. Cementicles are formed in the connective tissue 
so that in time the cementum almost completely replaces the radiopaque area. 
The tumor then is called a cementoma. 

The roentgenological examination shows conditions which depend on the 
stage of development. According to Thoma, three stages may be presented: (1) 
the osteolytie stage, (2) the cementoblastie stage, (3) the mature inactive stage 
when calcification is complete. In the third stage, however, there is still a thin 
dark line around the mass, indicating the soft tissue part which has remained 
encapsulating the tumor. 

Treatment is surgical removal when the tumor becomes large. In most eases 
no treatment is necessary, for the tumors are slowly growing and become sta- 
tionary and apparently remain innocuous for an indefinite period. 


Nonosteogenic Mesodermal Tumors.—Mesenchymal tumors of the jaws 
not arising from osteogenic or odontogenic tissue include central fibroblastomas, 
both benign central fibroma and fibrosarcomas, fibromyxoma, central neurogenic 
tumors, and central angiomas. Ewing’s tumors, multiple myeloma, and eosino- 
philic granuloma also occur in the jaws, but these three diseases are more or less 
general bone diseases and will not be discussed in this paper. 


Fibroma (Central Fibroma).—This tumor is rare. In our series, nine cen- 
tral fibromas occurred. 

The x-ray film shows a very diffuse ill-defined lesion with somewhat lesser 
density than the surrounding bone. Odontogenie central fibroma, which usually 
gives a cystic shadow, and is closely related to a tooth, must be differentiated 
from ordinary central fibroma. Histologically the tumor shows the character- 
isties of a fibroma, containing fibroblasts and collagen fiber bundles. 

The treatment is usually conservative, consisting of enucleation and chemi- 
eal cauterization, or treatment with electrosurgery. However, one must be on 
the lookout for possible recurrences and later development of fibrosarcoma, as 
happened in one of our eases. For this reason we suggest a more extensive local 
resection of the involved area. 

Fibromyxoma.—These tumors are considered true osteogenic tumors by 
Thoma. I hold that these tumors arise from early embryonic cells still in the 
preskeletal form. Both of our patients who had fibromyxoma were young 
women 17 and 19 years of age, respectively. The symptom is painless swelling 
of the jaw. 

Roentgenographie examination shows a large, often multilocular, radio- 
lucent shadow. In one of our eases it involved most of the posterior third of 
the ramus (Fig. 16) ; in another ease it extended beyond the midline anteriorly 
(Fig. 17). Trabeculation oceurs and may even suggest a honeycomb appearance 
such as is sometimes seen in ameloblastoma. 
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Fig. 16.—A-F, Fibromyxoma of the right side of the mandible. A, White girl, aged 19. 
Full- faced view showi ing slight enlargement of the right cheek. 

B, Photograph of lesion in the mouth along the posterior lower alveolus. There was slight 
ulceration. Tumor was red and soft 

C, Roentgenogram showing radiolucent area containing third molar tooth. Note trabecu- 
lation and also that the radiolucent area is not as dark as in a typical cyst, signifying soft 
tissue in the cavity. However, because of the presence of the crown of the third molar, an 
infected dentigerous cyst was considered. Treatment consisted of thorough curettage an 
removal of the contained third molar tooth. Most of the tissue was edematous and inflamma- 
tory, but in the bottom of the cavity there was a hard, glistening cartilaginous-like mass 
which was a fibromyxoma. 
: D, Roentgenogram two years later showed fine trabeculation which was at first con- 
sidered to be new bone filling the defect. Patient returned, however, with tumor again pro- 
jecting into the mouth, as shown in B. 

E, Operative specimen, lingual aspect. Dissection was carried out extraorally. Only a 
small amount of the condyloid process could be saved. 

F, Prosthetic apparatus made by James E. Pyott and applied before second operation. 
The guide plane was fixed to the lower teeth and articulated under a bridge fastened to the 


upper teeth. 
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Histological examination shows the tumor to be composed of stellate cells 
with long processes and other cells of triangular or cuneiform shape. These 
cells are contained in a mucoid matrix, made up of fine fibrils, composing a 
delicate network. 

Treatment is local resection of the jaw with a wide margin of safety. In 
both of our eases conservative treatment of curettage was carried out first but 
the tumors recurred in both patients, requiring resection of the jaw. In the 
younger patient the resection was done subperiosteally through the mucous 





Fig. 16.—G-J, Fibromyxoma of the right side of the mandible (cont’d). G, Roentgenogram 
after resection. Note small amount of condyle remaining for subsequent attachment of graft. 

H, Photomicrograph showing typical picture of fibromyxoma. 

I, Roentgenogram showing rib graft put in six months after jaw resection. The upper 
end of the rib graft was split to fit over the small remaining stump of the condyle. The lower 
end was also split so that one tip was inserted into the narrow cavity of the distal stump of 
the mandible. Stainless steel wire was used to fix the graft. 

J, Photograph, full-face, following rib graft. Note slight flattening of face. Patient 
had a good functional and cosmetic result. 


membrane of the mouth. In three months the patient had regenerated enough 
bone to make the jaw. solid, so she could wear a prosthesis. In the other the 
recurrence was complicated by secondary infection, the bone having expanded 
to such an extent that resection of the periosteum was necessary. Subsequent 
bone graft has given her a good result. 
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Central fibrosarcoma.—Under this heading I include fibrosarcomas of non- 
osteogenic origin which are of the fibro-spindle cell type. Fortunately, these 
tumors are rare but should always be borne in mind in the differential diagnosis 
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- Fig 17.—A-D, Fibromyxoma. A, Patient, a white girl, aged 15. (Referred by B. Lucien 
run.) 

B, Roentgenogram of left side of the mandible showing radiolucent area extending from 
the root of the second molar around to the right cuspid tooth. All involved teeth and left 
lower third molar were extracted and the tumor curetted. Whereas the roentgenogram sug- 
gests a multilocular cyst, a solid glistening tumor was found. 

C, Roentgenogram showing recurrence, six months after conservative operation. In view 
of the tendency of this type of tumor to recur, radical resection was advised. To prevent 
scar, the operation was done intraorally. After stripping back the soft parts of the chin, the 
jaw was severed with a Gigli saw through the socket of the right lower canine tooth. This 
permitted the angle of the jaw to be delivered out of the mouth and severed with a Gigli saw 
through the left third molar socket. It was found that a little tumor remained, so another 
centimeter of jaw was removed. 

D, Surgical specimen viewed from the lingual side. 


of malignant central jaw tumors, and from peripheral fibrosarcoma invading 
the bone from without. The symptoms are pain and swelling in the affected 
part and corresponding disfigurement and dysfunction. 
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The roentgenogram is not always diagnostic. The tumor is osteolytie in 
its action, producing a radiolucent area, which, on account of its infiltrating 
character, possesses an indistinct margin. As the tumor grows it destroys the 





Fig. 17.—E-G, Fibromyxoma (cont'd). E, Photograph of patient two days after opera- 
tion. She was fed through an intraoral tube for a week in order to keep the mouth clean. 
A prosthesis, carrying teeth, prepared in advance by Dr. James E. Pyott, was put in at the 
operation to maintain mandibular fragments in normal occlusion. 

F, Prothesis in place, jaw alignment held accurately by guide plane on the right. 


G, mocntpenagram three months after operation showing prosthesis in place, guide plane 
on the right, and bar holding teeth on the left; acrylic portion of the prosthesis not visible. 
Since the resection had been carried out subperiosteally, new bone is seen growing along the 
area from which the left side of the mandible was resected (arrow). This bone was quite firm, 
except at the symphysis where there was fibrous union, probably due to the fact that dur- 
ing the operation the periosteum at this point was injured. Subsequently, a rib graft about 
3 cm. long was placed in the symphysis region through a small skin incision. Patient now 
has good function. 


cortex without periosteal reaction as in some osteogenic sarcomas. Microsco- 
pically the tumor cells are spindle or oat-shaped, and in some eases may contain 
considerable cytoplasm. 
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Treatment is radical, consisting of dissection of the jaw with a wide margin 
of surrounding soft parts. 

Neurogenic Fibrosarcoma.—f ortunately, neurogenic fibrosarcomas are rare, 
but they are not as actively malignant as central fibrosarcoma. Histologically 
they can be recognized by the arrangement of the cells (Fig. 18). 

Clinical and roentgenological features are similar to those just described. 
Treatment must be radical resection of the jaw and adjacent soft parts. 








Fig. 18.—Neurogenic fibro-spindle cell sar- 
coma, right side of the mandible. 


A, Recurrent mass, right side of the man- 
dible, after operation elsewhere. 


B, Photomicrograph, spindle cells arranged in 
whorls and interlacing bundles suggestive of 
neurogenic origin. 





Central Angioma.—These are rare tumors which form in the marrow or 
spongiosa of the bone, and are to be distinguished from angiomas of the vessels 
of the periosteum or mucous membrane of the mouth which invade the jaw 
from the outer surface. 

The symptoms are not particularly characteristic; the tumors are slow in 
development and of a benign character. A few rapidly developing tumors have 
been reported. Pain is a frequent symptom and may be pulsating in character. 
Large tumors expand the bone, causing facial disfigurement. 

In the roentgenogram small multilocular radiolucent areas resembling the 
so-called ‘‘soap bubble’’ effect are seen. The bone may be expanded in a man- 
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ner similar to that of giant cell tumors, and there may be a fine fibrillar network 
within the ¢ystie cavity. Histologically the tumors appear either as a cavernous 
or capillary variety. 

Treatment includes ligation of the major artery or arteries supplying the 
tumor. Pre- and postoperative roentgen therapy has been used to sclerose the 
blood vessels. 


Malignant Tumors Metastatic to the Jaws 


Secondary involvement of the jaws from malignancy elsewhere in the body 
is not common. Diagnosis is usually made by exclusion of a primary jaw tumor 
and confirmed by a careful search for a primary foeus and then substantiated 
by histological examination. Carcinomas metastatic from lip, breast, lung, 
prostate gland, stomach, thyroid gland, hypernephroma, adrenal gland, ete., 
have been reported. 

The symptoms are those of any other malignant tumors of the jaws with 
pain of rheumatoid character and other neurological manifestations due to 
pressure on the nerves within the jaws. Local swelling may be present with 
associated disfigurement or dysfunction. Systemie symptoms of the primary 
focus sooner or later develop. 

In the roentgenogram there are signs of malignant destruction of the 
bone. Radiolucent areas may be irregular in shape and outline, depending 
upon the extent of the disease process. 


Central Mixed Cell Tumors 


Central Mixed Tumors of Salivary Gland Type.—Theoretically the pres- 
ence of these tumors in the jaw is due either to residual embryonic rests or 
metaplasia of epithelial appendages. Most salivary tissue tumors in the mouth 
occur on the soft or hard palate, or along the gingival borders in the mucous 
membrane itself. Formerly this type of tumor was regarded as a carcinoma of 
the adenoma type. They can develop in bone without subjective symptoms, then 
later swelling of the cheek or face may occur. Pain of neurologic, burning, or 
shooting character has been reported due to involvement or pressure against 
the nerves. Metastases to the cervical nodes may appear as late as ten years 
after removal of the primary lesion. 

In the roentgenograph a cystic area of varying outline may be seen with 
coarse septa extending from the periphery into the tumor for a short distance 
which are likely to be variable in shape, often expanding irregularly instead of 
running out to a point. Partly calcified connective tissue structures may appear 
as calcified trabeculae in the center of the tumor. 

Microscopically the tumor appears as a mixed cell tumor of salivary tissue 
containing varying components of glandular epithelium and connective tissues. 
Treatment is surgical removal with a very wide margin. Mixed tumors of 
salivary tissue are radioresistant. 

Central Odontogenic Mixed Tumors.—These are also known as soft or 
hard odontomas. They are composed of ectoderme! and mesodermal elements, 
both originating from cells composing the tooth germ. The symptoms are those 
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of benign tumors of the jaws. Roentgen findings are of importance because they 
differentiate between the two types. Early discovery by roentgen examination 
allows prompt removal which may prevent occlusal disturbances in later life. 
The shadows in the roentgenogram of the calcified part may be very dense, 
irregular, and mottled, depending upon the type and stages of tooth develop- 
ment within the mass. Cysts may or may not be associated with the tumor. 
Cystie odontomas are differentiated from dentigerous cysts by the presence of 
poorly formed teeth, whereas in a dentigerous cyst the normal crown of a tooth 
is present. Histologically, the picture is that of a conglomeration of various 
types of maldeveloped teeth, mixed in orderly or disorderly fashion.. Enamel, 
dentine, cementum, soft tissue, such as enamel epithelium and periodontal tissue, 
are found in the tumor. 


Treatment: Odontomas are benign and are excised by conservative surgical 
methods. Recurrences have not been reported. Soft odontomas should be 
treated the same as ameloblastomas, since they contain in fact ameloblastie tissue. 
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CLINICAL REPORT OF A CASE OF GLOBULOMAXILLARY CYST 


Kazuo Akira, D.D.S., anv Jrrsuo Krramura, D.D.S., Tokyo, JAPAN 


HE globulomaxillary cyst is formed at the point of fusion of the globular 

process and the maxillary process, in the alveolar bone, and is one of the 
facial cleft cysts which arise from the embryonal epithelial remnants. 

Only a few reports have been published in the past in Japan, since Takagi® 
reported the first one in 1939. In other countries cases have been reported by 
Thoma,’ two, Silva,* three, and Hyde,* one. Therefore, this disease is rather 
rare, 

Case Report 

A male patient, 24 years of age, came to our Oral Surgery Department at 
the Tokyo Dental College on March 20, 1951, complaining of swelling noticeable 
in the left vestibule of the mouth, the anterior part of the palate, and the left 
wing of the nose. His parents and four brothers were all in good condition 
physically; no special hereditary tendeney existed. The patient also was in 
perfect health. He had had no war injuries. 

The present condition started with a swelling in the left vestibule of his 
mouth about three years previously. He called at our hospital because the 
swelling became larger by degrees and appeared later inside of the hard palate 
and on his face. The swelling twice caused violent spontaneous pain as it be- 
came progressively larger. He also had been conscious of a misalignment of 
the lateral incisor and euspid teeth for quite some time. 

Examination showed the patient well nourished and of moderately good 
physique. In his face there was a localized swelling at the left ala nasi region. 
Gerber’s eminence existed but no ozena and dysosmia were seen (Fig. 1). The 
expansion in the mouth was located at the mucobuccal fold of the left upper 
labial region. It was covered with congested mucous membrane and was as 
large as a walnut. We felt the fluctuation and the parchment-like crepitation. 
Besides there was localized swelling covered with the normal mucous membrane, 
on the left anterior part of the palate (Fig. 2). 

The second incisor was in a changed position, tilting to the labial side and 
slanting a little distally. There was slight mobility but no periodontal pocket 
and no caries. The tooth was dull on percussion. The first incisor was in good 
alignment; no mobility, no pocket, no caries, but dullness. The canine greatly 
slanted medially, no mobility, no periodontal pocket, and no caries, but dullness 


on percussion. 


From the Department of Oral Surgery of the Tokyo Dental College; Director, Prof. Dr. 
Kiyoshi Ohi, Igakuhakushi (Ph.D. in medicine). 
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Electric examination showed no response in the central and lateral in- 
cisors, nor the cuspid. Roentgen examination disclosed a walnut-sized cystic 
_area which was seen between the right central incisor and the left cuspid, ex- 
tending from the alveolar process to the inside of the maxillary bone. The 
border of the defect was very evident and we considered it a cystic area which 
seemed to have a multicellular tendency because structures of different thick- 
nesses were seen. The cyst caused a divergence of the roots of the right in- 
cisor, the left canine, and the first premolar (Figs. 3, 4, and 5). The blood 
picture, red cell sedimentation rate, blood pressure, and urine were normal. 





Fig. 1. 





Fig. 2. 


Examination of the cystic fluid showed it to be a slightly glutinous and 
serous, odorless secretion, pink-yellow in color, which did not contain cholesterin. 
The specific gravity was 1.035; pH was 7.2. This fluid contained numerous 
fresh blood corpuscles, no bacteria. Albumin was positive, but sugar was 
negative. 
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Fig. 3. 





Fig. 4. 
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Fig. &. 





Fig. 7. 
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Operation and Prognosis.—Under the usual anesthesia we made a2 semi- 
circular iricision along the labial gingiva. We separated a mucoperiosteal flap 
from the bone, and found a condition which made the ablation of the periosteum 
from the bone difficult. In addition some parts of the bone had been completely 
absorbed so the cystic sac adhered directly to the periosteum. Next we extracted 
the three teeth and detached the cystie sac, but failed to remove it in one mass 
as it was firmly attached. Then we inspected the cavity. It consisted of normal 
bones and was rather flat. A division existed at the site of the cuspid which 
separated it into two compartments, a medial and a distal one. Only the root 
of the lateral incisor was exposed inside of the bone cavity; granulomatous 
tissue, which had no connection with the cystie sac, was fixed to the apex which 
was tremendously curved to the lingual starting in the middle of the root. We 
colsed the incision by suture. Postoperative observations were made over a 
period of two months. No recurrence was observed; the result was good. 


Pathologic Examination.—Macrosecopic study showed that the thickness 
of the eyst wall was about 1.5 to 2.0 mm. Innumerable wrinkles were seen in- 
side of the wall; its color was dark brown and its consistency was elastic. 

Microscopically we found that a great part of the cyst wall was made up 
of compact connective tissue, but one part of it could be separated into two 
tissue layers, a granulation tissue layer which was rich in inflammatory infiltra- 
tion, and a compact connective tissue layer. The border separating them was 
not clear but movable, showing chronic inflammatory change. The inner side 
was covered by stratified cylindrical cells or cubical cells, and one part of it 
was covered by ciliated cells. Among them we saw scattered blastoma cells. 

We also noticed bleeding at several points on the inside of the cystic sac 
which might have occurred in the course of the operation (Figs. 6 and 7). 


Discussion 
Various kinds of eysts oceur in the jaw. Attempts to classify or clarify 
the etiology of those cysts have been taken up by many persons. Principal 
examples of those are that of Roper-Hall,’° Thoma,'* ** 7° Endo," and Masaki.‘ 
The classifieation Thoma published in his book entitled Oral Diagnosis is as 
follows: 
I. Traumatie cysts (extravasation cysts) 
II. Facial cleft cysts 
(1) Median eysts 
(2) Naso-alveolar cysts 
(3) Globulo-maxillary cysts 
III. Incisive canal eysts 
IV. Odontogenie cysts 


About the etiology of the facial cleft cyst, Brandt and Roper-Hall’® and 
others pursued it into every detail. The premaxillary region has the most 
complicated structure in the early embryonic history, and the fusion of various 
kinds of embryonie processes takes place in the region. Several sutures exist 
and with them a great possibility to invite a maldevelopment due to the ex- 
ternal effects or internal hereditary factors. If epithelial or other tissues are 
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aberrated and enclaved, cysts or tumors may form. Therefore it is conceivable 
that a multiple facial cleft cyst grows by the aberration and enclavement of 


epithelial or other tissue after the suture is finished incompletely for some 





“reason as in the course of fusion of the globular and maxillary processes. 
Only twelve papers on the subject of globulomaxillary cyst have been dis- 
It appears that male cases are more 


covered. 


numerous than female cases. 


are under 30. 


These are analyzed in Table I. 
The youngest age is 14, the oldest is 44, and most 
The reason for that is, we suspect, that the cyst grows in the 











TABLE I. A List or CASE REPORTS OF GLOBULOMAXILLARY CYST 
CASE RE- | LOCA- | PATHOLOGICO-HISTOLOGICAL 
PORTED BY | AGE | SEX TION CONTACT FINDINGS REMARKS 
Thoma (1937) 16 F. Right Light yellow Epithelium: stratified Hereditary 
erythrocytes pavement epithelium history 
(+) Connective: inflamma- (+) 
Leucocytes tory tissue infiltra- 
(-) tion (+) 
Thoma (1937) 14 M. Right 
Silva (1938) Left 
Silva (1938) Right 
Silva (1938) Left 
Hyde (1938) 44 M. Right Cholesterin Epithelium: squamous, Median cyst 
(-) cubical epithelium similarly 
Connective: inflamma- 
tory infiltration (+) 
Takagi (1939) 27 M. Right Cholesterin Epithelium: cylindrical, Inflamma- 
(+) pseudo pavement epi- tory in- 
Serous thelium; blastoma cell filtration 
Connective: compact (-) 
connective tissue 
Nemoto and 20 M. Left Cholesterin Granulation tissue 
Van (1940) (+) 
Pus-serous 
Hirata and 32 M. Left Epithelium: ciliated Inflamma- 
Matsumori cylindrical epithelium tory in- 
(1940) Connective: rough con- filtration 
nective tissue (-) 
Maekawa and 15 M. Left  Cholesterin Epithelium: cylindrical, 
Fujiwara (+) cubical pavement epi- 
(1941) Bacterium thelium 
(-) Connective: inflamma- 
tory infiltration (+) 
Ishida (1943) 22 M. Both  Cholesterin Granulation tissue 
sides (-) 
Amberous 
; opacity 
Akira and 24 M. Left  Cholesterin Epithelium: stratified 
Kitamura (-) ciliated cylindrical 
(1952) Bacterium (—) epithelium; blastoma 


cell 
Connective: inflamma- 
tory infiltration 








early embryonic life and that its development is so slow that we do not discover 
it clinically until adolescence. Although there was no hereditary history in 
our case, we have another case in which a hereditary factor existed. 

There are only a few cases in the literature with a description of the cystic 
fluid. It must be serous, but is changed easily by secondary infection. 

As to cholesterin, in our opinion, though only six examples have been 
studied, it should not be present in view of the etiology of facial cleft cysts. 
Of course, the clinical diagnosis of a globulomaxillary cyst, as Thoma says, 
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depends to a great extent on a careful x-ray investigation. It might be difficult 
to diagnose the disease when the cyst is as large as in the case referred to here. 

Masaki*® says the following about the pathological findings: The typical 
form of the eyst consists of compact connective tissue covered with epithelium— 
ciliated cylindrical epithelium—and the basal supplementary cell exists in it. 
But when it is accompanied by suppurative inflammation, the ciliated cylindri- 
cal epithelium will change very easily to the cubical or pseudo pavement type 
or even to the stratified pavement epithelium. It can be separated into the 
inside layer of granulation tissue and the outside layer which consists of the 
compact connective tissue. In some eases it will be difficult to differentiate it. 

The patients with this disease that we have seen at our hospital got the 
secondary infection from various causes. Consequently the pathological find- 
ings seldom show the typical pictures and probably many of them are not 
recognized because of the absence of typical pathological findings. 

In our case we believe that the bending of the root of the second incisor 
occurred when the suture line between the globular process and the maxillary 
process disturbed its development during the early formation of the cyst. 
Brandt and Roper-Hall,’® Inoue,’ and others have explained the formation of 
the disturbance of the teeth by the cleft lip and the cleft palate. 


Conclusion 
We have separated one case of globulomaxillary cyst growing in the left 
upper ineisive region of a 24-year-old healthy adult. We have been able to 
establish the diagnosis by clinical and pathological examinations. 
We believe it to be an interesting case since only few cases have been re- 
ported in the literature. 
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OSTEOMYELITIS OF THE MANDIBLE FOLLOWING THE 
EXTRACTION OF TEETH 


W. Harry ARCHER, B.S., D.D.S., M.S.,* A. S. Manare, B.S., D.D.S.,** AND 
W. B. Irsy, D.D.S.,*** PirrspurGu, Pa. 


B J. N., a 6-year-old girl, complained of draining sinuses of the jaw (Fig. 1) 
. and a sharp bony projection which cut her tongue (Fig. 2). She had two 
deciduous mandibular teeth extracted one year ago. 

Following extraction she developed acute cellulitis of the jaw which was 
subsequently incised and drained extraorally. At this time a diagnosis of 
osteomyelitis was made by her physician. The condition was treated with 
penicillin and sulfonamides. The patient was admitted to the Eye and Ear 
Hospital to the service of Dr. Archer for sequestrectomy. 

Diagnosis: Chronie osteomyelitis, left side of the mandible. 


Physical Examination.—The patient had a bandage on her right foot on 
admission, because prior to admission she had stepped on a can. Surgical 
consultation was requested and the patient was seen by the surgical resident on 
Oct. 14, 1950. A laceration, 3 em. long, was formed on the sole of thé foot right 
under the head of the first metatarsal bone. It was healing without infection 
but with slight separation of edges of skin. However, it should heal very 
satisfactorily and should be treated with dry dressings. 

Oral Examination.—Oral examination showed that in the left mandibular 
suleus two segments of sharp cortical plate protruded through the mucosa (Fig. 
2). These were slightly movable and were only a small ‘portion of the two 
sequestra visible on the radiographs. 

Laboratory Findings.—Urinalysis, yellow and slightly cloudy; sp. gr., 
1.020; reaction, acid; albumin, negative; sugar, negative; microanalysis: 3 
W.B.C.; coagulation time, three minutes, twenty seconds; bleeding time, four 
minutes, forty seconds. Bacteria culture from jaw: No growth in seventy-two 
hours. The patient was given Crysticillin, 300,000 units every twelve hours. 
An x-ray of the jaw in anteroposterior view showed sequestra present (Fig. 3). 

Operation.—On Oct. 17, 1950, under Avertin-ether anesthesia, following 
routine preparation of face and mucous membrane, an incision was made along 
the mucobuceal fold from the distal side of the first molar to about the cuspid 
region. The tissue was reflected from the projecting bone fragment, and the 
segment freed and removed. An iodoform gauze drain was placed into the 
wound. <A probe was inserted extraorally into the posterior fistula and this 
fistula was enlarged and a small segment of bone removed from it. A probe was 
also inserted into the anterior fistula which was enlarged, and a large segment 
of necrotic bone removed. An iodoform gauze drain was placed into this fistula. 

*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 


**Oral Surgery Resident, Eye and Ear Hospital. 
***Graduate Student in Oral Surgery, Schcol of Dentistry, University of Pittsburgh. 
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Fig. 1.—Three extraoral sinuses due to osteomyelitis of the mandible. 





2.—Intraoral view showing one of the two bony projections through the mucosa 
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The patient left the operating room in good condition. A specimen of necrotic 
bone was sent to the laboratory for pathologie diagnosis. The chart showing the 
pre- and postoperative temperature is shown in Fig. 4. 


Diagnosis: Osteomyelitis, left side of the mandible. 





Fig. 3.—Posteroanterior radiographic view of the mandible shows the sequestra thrown off 
from the body of the mandible. 


Temperature: uy 15 16 17 18 19 
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Fig. 4.—Pre- and postoperative temperatures. 








Postoperative Course.—The patient was in good condition with no com- 
plaints. She was receiving Crysticillin and irrigation with penicillin. Extra- 
orally drainage continued but to a lesser degree. On Oct. 20, 1950, the iodoform 
drains were extruded, cut off, and the wound redressed. On Oct. 21, 1950, the 
drains were removed and the jaw irrigated with penicillin solution. On Oct. 
22, 1950, the drainage had practically ceased. The patient was discharged. 


a hay 


Pathologic Report.—Gross examination of the specimen showed two thin 
bony spicules irregular in shape, the longest 3 em. in length and the shortest 
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Fig. 5.—Three sequestra removed extraorally. This photo shows the buccal cortical bone. 





Fig. 6.—Photo showing three sequestra on the cancellous side of the buccal cortical plate. 
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about 1144 em. They were only a few millimeters in thiekness. (Figs. 5 and 6.) 
Microscopie examination of sections made from the specimen showed necrotic 
bone with a small amount of surrounding chronic inflammation. A few pieces 
of fibrous tissue were adherent to the bone fragments. 


Diagnosis: Necrotie bone (sequestrum) of mandible. 





Fig. 7.—Postoperative x-ray of, mandible showing repair of bone. 


Postoperative x-ray check-up showed a sequestrum (Fig. 7), and what 
appeared to be still active osteomyelitis, judging from the ‘‘moth-eaten’’ ap- 
pearance below the unerupted premolars. However, the comp!ete cessation of 
drainage after the removal of the sequestra would indicate that this was a 
process of repair rather than destruction. It was impossible to get this patient 
to return again for follow-up radiographs or for plastic repair of scars. The 
patient lived over a hundred miles away in the country. Letters from her father 
stated that she did not have any swelling or drainage. 





Erratum 


In the article by Dr. Edward C. Armbrecht and Dr. Wayne A. Waterman entitled 
‘*A Dentigerous Cyst of the Mandible Containing Two Teeth,’’ in the February issue of 


the JOURNAL, on page 150, under ‘‘Examination,’’ the white blood cell count should read 


6,400 per centimeter instead of 64,000 per centimeter. 














Oral Medicine 


A DESCRIPTION OF THE ANTIBIOTIC BACITRACIN: ITS TOPICAL 
USE IN THE TREATMENT OF VINCENT’S INFECTION 


Sotomon M. Kozou, B.S., D.D.S., Boston, Mass., aNnpD 
IHerBpert V. Suuster, B.S., M.S.,* CamBripce, Mass. 


IE comparatively recent advent of antibiotics in medicine and dentistry 

has projected men of science into a vast new empire of experimentation, 
research, and industrial production. It is not surprising, therefore, if definitive 
wide-range information is not yet more readily available on the best usages of 
these drugs. The choice of any single antibiotic in many diseases is still largely 
empirical, 

The discovery of tyrothricin by Dubos (1939) and the ‘‘rediscovery’’ of 
penicillin by Florey (1938) and others impressed upon the world the signif- 
icance and scope of these compounds we now know as antibiotics. The 
catastrophe of World War II summoned the coordinated efforts of researchers 
and manufacturers, not only to produce the already recognized antibioties in 
quantity, but also to isolate new compounds, test them clinically, and establish 
economically sound commercial production procedures for them. Strepto- 
myein (by Waksman) was a product of this program. Similarly, aureomycin 
was produced by a species of Streptomyces named aureofaciens by its dis- 
coverer, B. M. Duggar. Since the announcement of its discovery in 1948, it 
has found inereasingly wide application in medicine and dentistry. 

The development of bacitracin has been directed by Dr. Frank L. Meleney, 
at the Presbyterian Hospital, New York City, under the auspices of the 
National Research Council, the Office of Scientific Research and Development, 
and Columbia University. This antibiotic was isolated in 1945 by Johnson, 
Anker, and Meleney* from a strain of Bacillus subtilis obtained from an in- 
fected fracture wound of the tibia. 

Up until that time, studies of the bacterial flora of contaminated civilian 
wounds showed that. at times organisms appeared on the blood agar plates 
following direct plating of the injured tissue that were not recovered from broth 
cultures made at the same time from the same material. This oceurred most 
frequently when the broth cultures contained a large number of aerobic gram- 
positive ecocei which appeared with them on the direct plate. One strain 
isolated from tissue débrided from a compound fracture of the tibia was 
particularly active. The antagonistic strain was named for the patient (a 
7-year-old girl, M. T.). When cell-free filtrates of broth cultures of this bacillus 
proved to possess strong antibiotic activity and to be nontoxie (to animals), 
further study seemed warranted. 


2 


Received for publication July 3, 1951. 
*Research Fellow, Massachusetts Institute of Technology. 
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The active principle was called ‘‘bacitracin.’’ While the bacillus involved 
is a member of the Bacillus subtilis group, it should be emphasized at this point 
that although the antibioties bacillin, endosubtilin, eumyein, subtilin, subtilysin, 
and trypanotoxin are all produced by strains of Bacillus subtilis, they differ from 
bacitracin both in their antibacterial spectra and in their chemical properties. 

The production of bacitracin until recently has been fraught with many 
problems and difficulties. Chemically pure bacitracin has not yet been pro- 
duced,’? although the ‘impure’’ material is available as a lyophilized light tan 
powder. It is indicated from recently reported countercurrent distribution and 
starch column chromatographic studies’ to be a polypeptide of high molecular 
weight. The major component demonstrable in the material examined by 
countereurrent distribution procedure contained 83 per cent of the solids, all the 
biological activity; chromatography of the hydrolysate of this portion revealed 
the following amino acid composition (grams per 100 grams of substrate) : 


Phenylalanine 11 
Leucine 9 
Isoleucine 22 
Glutamic acid 10 
Aspartic acid 17 
Lysine 9 
Histidine 10 
Cystine 14 


Notably absent were methionine, valine, serine, threonine, proline, and 
arginine. Anker and his co-workers were unable to obtain a positive biuret re- 
action with bacitracin.! They coneluded either that it is not a peptide or that 
an impurity obscures the biuret reaction. They also found that the molecule 
lacks guanido and phenolic groups. The antibiotic is not destroyed by trypsin 
or pepsin at body temperature and ineubation at 37° C. for four to six hours. 

The solubility of bacitracin enhances its facile use. It is now supplied in 
20 ¢.c. rubber-stoppered vials containing 10,000 units. The addition of 20 c¢.c. 
of sterile isotonic sodium chloride solution produces a solution containing 500 
units per cubie centimeter which is considered the optimal concentration. In 
aqueous solution the activity is diffusible through a nitrocellulose membrane 
which holds back particles of molecular weight, 2,000." °° The erude powder is 
soluble in methanol, ethanol, isopropanol, n-butanol, and eyelohexanol, slightly 
soluble in cyclohexanone, and insoluble in other organic solvents such as ether, 
chloroform, benzene, acetone, and ethy] acetate. 

Bacitracin is absorbed on chareoal, Lloyd’s reagent, and aluminum oxide. 
Bacitracin is filterable through a Berkefeld, Chamberland, or Seitz filter. In 
the dry state this antibiotic is stable in sealed vials for at least eighteen months 
at room temperature. According to Food and Drug Administration tentative 
specifications,”’ ‘‘the expiration date of vials of bacitracin is 12 months after 
the month during which the batch of bacitracin is released. Refrigeration is 
not required.’’ In aqueous solution, however, there is a 30 to 50 per cent loss 
of activity after two weeks at 35 to 37° C. It should therefore be remembered 
that solutions of bacitracin must be refrigerated, and even under refrigeration 














BACITRACIN 719 


they lose their potency after four weeks. Partially purified neutral or slightly 
acid (pH 6.6) aqueous concentrates of bacitracin show no change in titer after 
storage for eight to twelve months at 0 to 5° C. Bacitracin solutions are stable to 
normal HCl at 0 to 5° ©. but not at 37° C., and to 0.01 N HCl at both tempera- 
tures. They are rapidly inactivated in alkaline solution above pH 9 at both 
temperatures. The stability of the crude preparations has been found to vary 
greatly. 
TABLE I. ANTIBACTERIAL SPECTRUM OF BACITRACIN 


(PRELIMINARY SURVEY) 


SENSITIVE TO RESISTANT TO 





BACITRACIN BACITRACIN 
ORGANISMS (IN UNITS) (IN UNITS) 
Aerobic Bacteria 

Hemolytic streptococci 

Group A, B, C, G 0.008-0.0005 

Group D 3-0.008 
Nonhemolytic streptococci 3-0.02 
Pneumococcus 

Type I, II, III, XVIII 0.008-0.002 

Type XXXII -0.015 
Staphylococci (coagulase +) 2.5-0.05 
Other micrococci 2.5-0.005 
Diphtheroids 0.005-0.003 
Corynebacterium diphtheriae 0.015-0.004 
Meningococcus -0.01 
Gonococeus 0.006 
Bacillus anthracis -12.5 
Bacillus subtilis group 100 
Escherichia coli 100 
Aerobacter aerogenes 100 
Aerobacter cloacae 100 
Proteus 100 
Pseudomonas aeruginosa 100 
Bacillus alkaligenes 100 
Eberthella typhosus 100 

Anaerobic Bacteria 

Clostridium welchii 0.006-0.002 
Clostridium septicum 0.008-0.002 
Clostridium sordellii 0.01-0.005 
Clostridium novyi 0.01- 
Clostridium tetani 0.01-0.006 
Clostridium histolyticum 0.01-0,.004 
Nonhemolytic streptococci 0.01-0.005 

Micrococci 0.05-0.008 

Diphtheroids 0.008- 


In Vitro.—The organisms against which bacitracin is effective in vitro 
are notable. In a special report®® the 1945 Anker’s group reported a pre- 
liminary survey of the antibacterial spectrum of bacitracin. One unit was 
defined as the amount which when diluted 1,024 times will give complete 
baecteriostasis when 2 ml. of beef infusion broth dilutions are inoculated with 
0.1 ml. of a 4oo dilution of an eighteen-hour culture of a stock (Chanin) strain 
of a group A beta hemolytie streptococcus. This survey is presented in 
Table I. Fungi, such as monilia and eryptocoeci, are resistant to bacitracin ; 
spirochetes and amoebae are highly susceptible.*® Endamoeba histolytica is 
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bacitracin-sensitive.*® Most gram-negative organisms are resistant to bacitracin. 
Exceptions are gonococci, meningococci, and spirochetes, and also, four strains 
of Hemophilus influenzae (all type B) which were obtained from the spinal or 
ventricular fluid in four cases of human meningitis.*° One of the strains tested 
for sensitivity in a tube assay was inhibited by 0.625-0.63 unit of bacitracin per 
tube. In ‘‘in vitro’’ studies'® comparing the sensitivity of eleven strains of 
gonococci to bacitracin with six other antibiotics and sulfadiazine, bacitracin 
was shown, weight for weight, to be more active than polymyxin D, polymyxin 
B, and sulfadiazine, but less active than aureomyein, penicillin, and strepto- 
mycin. © 

In Vivo.—Bacitracin is effective against hemolytic streptococci and 
pneumococci including penicillin-resistant strains, even when treatment is 
started late, in mice and the ‘‘gas gangrene’’ group of Clostridia (Clostridium 
welechii and Clostridium systicum) in guinea pigs.*’ ** In human beings 
Meleney reported bacitracin to be effective against hemolytic streptococci, non- 
hemolytic streptococci, and staphylococci.*t Eagle’s group ** ** found the 
spirocheticidal activity of bacitracin in rabbits to be strong and proportional 
to its concentration. Endamoeba histolytica has been shown to be susceptible 
to bacitracin in human beings in over 70 per cent of patients treated." 

The range of antibiotic activity of bacitracin is in general similar to 
that of penicillin. However, there are some penicillin-resistant organisms which 
are bacitracin-sensitive.* It further differs from penicillin in that its bac- 
tericidal activity appears to be directly proportional to its concentration. 
Development of some bacterial resistance to bacitracin has been demonstrated 
both in vitro and in vivo, but the phenomenon is much less striking than 
in the ease of streptomycin and does not seem to be of great clinical 
significance.** *° 

Bacitracin is not destroyed by blood, pus, necrotic tissue, or by penicil- 
linase. 


Production.—Early production of bacitracin had been carried out by rela- 
tively unproductive surface culture techniques. Submerged culture methods 
were beset with production difficulties. Besides, improved purification was, 
and is today, necessary since parenteral use causes, in many patients, a transient 
albuminuria and occasionally other evidence of renal damage.** * ** >> THow- 
ever, the renal toxicity of bacitracin is not proportional to its antibacterial 
activity. Consequently, there is hope that the nephrotoxic principle is an 
impurity which can be eliminated.* Bacitracin prepared by the deep tank 
method seems to be more toxic in this respect than that prepared by surface 
eulture.’* > 

Bacitracin is being produced today primarily by submerged culture 
methods.t To date, there has been only one paper*® published on the methods 


*This renal effect is yet to be completely eliminated (May, 1952). 
7Personal communication: Commercial Solvents Corp. 
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of bacitracin production, and then on a laboratory seale. This method in 
volved thé following: 


Medium.—Soybean digest medium was found to give the highest titer, 12 units per 
milliliter, but it was not chosen for concentration and purification studies since it was found 
that impurities in concentrates were many and too variable in comparison with the following 
synthetic medium which was employed. 

Final concentration in 


1 liter of distilled water: l-glutamic acid 5.0 Gm. 
KH,PO, 0.5 Gm. 
K,HPO, 0.5 Gm, 
MqSO,.7H,O 0.2 Gm. 
MnSO,.4H,O 0.01 Gm. 
NaCl 0.01 Gm. 
FeSO,.7H,O 0.01 Gm, 
CuSO,.7H,O 0.01 Gm. 
CaH,(PO,), 2 mi. sat. sol. 
Glucose 1% 


pH of the medium was adjusted to 6.8-7.0 with sodium hydroxide. The glucose was 
sterilized separately since excessive caramelization was found to result in poor production of 


the antibiotic. 


Purification—Two methods have been used to purify bacitracin. In one 
method, magnesium oxide is added to a cold solution of bacitracin to pre- 
cipitate pigmented impurities and carbohydrates; the titer of the bacitracin 
in solution is not affected. 

In the other method, the aqueous concentrate of bacitracin is extracted 
twice with an equal volume of a 50/50 mixture of butanol and ether, followed 
by five extractions with peroxide-free ether, one-half volume of the original 
concentrate being used for each extraction. The pH is adjusted to 3-4 during 
the very first extraction with butanol-ether. The final aqueous layer is dis- 
tilled in vaeuo until all the butanol and ether have been removed. The pH is 
then brought to 6-7 with sodium bicarbonate and the neutralized solution is 


then lyophilized. 


> 


Unit of Activity —As of Feb. 16, 1948,*" the unit of bacitracin, according 
to FDA* specification, is equivalent to 0.026 mg. (26 png) of the FDA working 
standard. This is based on the unit originally described by Meleney, John- 
son and Anker.*? The minimum potency of commercial bacitracin ‘‘shall be 
not less than 30 units/mg. of dry powder.’’ The presently available market 
product has a potency of 42 to 52 units per milligram. 

Assay Methods.—The serial dilution assay method of Anker and his 
group,’ although simple and fast, is seriously affected by the presence of nutrients 
and solvents and requires Seitz filtration of specimens. Other methods were 
needed. Several were developed, most of which were cylinder-plate methods 
adapted from that of Schmidt and Moyer** for penicillin. 

The plate method using Micrococcus flavus and the turbidimetrie method 
using Staphylococcus aureus (PCI 1203) are described in detail in the FDA 
Tentative Specifications for bacitracin.”’ 


*Federal Drug Administration. 
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The insufficient sensitivity of these assay methods in the detection of small 
amounts of bacitracin in body fluids has been pointed out.?* Bond and Nook" 
reported a procedure to detect as little as 0.02 unit per milliliter of bacitracin; 
it is another eylinder-plate method and uses hemolytic streptococcus, Upjohn 
24-5, Schwartzman strain, as the test organism. 

Bacitracin powder is supplied in rubber-stoppered vials (2,000, 10,000, or 
50,000 units), especially adapted to hospital and clinic use, in making solutions 
for moist dressings. 

Bacitracin ointment (300 units/gram) and bacitracin ophthalmic oint- 
ment (500 units/gram) are available. Both ointments contain petrolatum as 
their base. 

Pleasantly flavored troches are also available, containing 1,000 units of 
bacitracin in a gelatin base, for treatment of oral and pharyngeal infectious 
processes.'* This form of the antibiotic may find a specific place in dentistry 
specifically in the treatment of Vincent’s infections in patients who are 
penicillin-sensitive or where the organisms may have developed penicillin- 
resistant and aureomycin-resistant strains. 

Various synergistic combinations of bacitracin with other antibiotics are 
also commercially available. 


Pharmacology.—Bacitracin readily diffuses into the general circulation, 
but is exereted, in both rabbits and man, more slowly and at a more constant 
rate than penicillin.2" °° This refers both to intravenous and intramuscular 
injections. 

In dogs intravenous bacitracin produces high blood levels which fall 
rapidly. Following a single intramuscular injection of bacitracin appreciable 
blood levels persist from seven to eight hours.** 

Bacitracin is not absorbed when given orally to both dogs and human 
beings. It is apparently available to the intestine for, after oral administra- 
tion, it may be recovered in the feces, but only about 30 per cent, indicating 
considerable inactivation in the intestine.” * 4 

Animal experiments indicate that the kidneys of mice and monkeys, but 
not of rats and dogs, are damaged by large doses of bacitracin in its present 
state of purity.** #7 4% #° Brainerd'* reported observations of severe renal lesions 
in mice, rats, and man after intramuscular injection. Commercial Solvents 
Corp. admits evidence of kidney irritation with certain lots of bacitracin." 
This problem should become less significant as purification methods are improved. 

sacitracin has been found to inhibit the growth of many gram-positive 
streptococci and staphylococci, as well as the pneumococeus, gonococcus, 
meningococeus, Endamoeba histolytica, and the spirillum and fusiform bacilli 
deseribed by Vincent, Plaut, Babes, and others. Its action, similar in certain 
respects to that of penicillin, differs from penicillin in that its bactericidal 
actvity appears to be directly proportional to its concentration. 

Clinical Applications.—There is evidence that there is a synergistic action 


between penicillin and bacitracin in the control of infections.*° The range of 
antibiotie activity of bacitracin is in general similar to that of penicillin. How- 
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bacitracin, (T.B.) 
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Fig. 1.—Average blood levels afforded by bacitracin in man after its intramuscular injection 


at 3 meg./kg. of the crude preparation B-10, equivalent to 90 Meleney-Johnson units/kg. 
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ever, there are some penicillin-resistant organisms which are bacitracin-sensi- 
tive.*t Since some severe cases of renal damage have been reported, the clinical 
use of bacitracin parenterally is still in the experimental stage and is not 
recommended for general usage. There is, however, great hope that the nephro- 
toxic principle may be completely eliminated in the near future whenever the 
antibiotic can be commercially produced in purer form. 

Regardless of what its ultimate status may be for systemic use, our clinical 
applications indicate it is a valuable antibiotic for topical use in dentistry. 
There are three reasons for this: 

a. It has a wide range of effectiveness, as great and perhaps greater than 
penicillin, 

b. In animals and in human patients the topical application of bacitracin 
is nonirritating. In patients there has been no evidence of allergic reaction 
to the drug. It therefore may be of great value in patients who exhibit allergic 
responses to penicillin topically. 

ce. Very few organisms or body secretions contain enzymes capable of 
destroying bacitracin. Of interest in this respect is a recent study®? conducted 
with four strains of Staphylococcus aureus to determine the rate and extent of 
resistance to bacitracin, and the eross resistance to bacitracin and penicillin. 

Bacitracin has recently aroused the interest of dental researchers since 
Coyle, Collins, and Nungester’® showed that this antibiotic is especially adapted 
for topical therapy of oral, aural, and pharyngeal infectious processes. 

These encouraging reports have led us to engage in clinical trials with this 
antibiotic in its topical application in mouths of patients with Vincent’s infec- 
tion. In undertaking this clinical work, we were advised by Dr. Frank Meleney, 
the ‘‘father’’ of this drug and the man who has directed its development. He 
wrote*: ‘‘The spirochetes and spirilla and fusiform bacilli are all susceptible 
to bacitracin, and I believe that you will find it effective in the treatment of 
infections produced by these organisms.’’ We did! 

Bacitracin was administered topically to a total of 150 patients. These 
administrations were started almost two years ago, and during that time the 
antibiotic has been applied topically in three different forms. The first group of 
50 patients were given pleasantly flavored troches of 1,000 units each. In no ease 
were more than 24 troches given to any single individual. The patients were 
instructed to dissolve one of the pleasant-tasting pellets slowly in the mouth 
every four hours. 

The second group of 50 patients received the antibiotic in the form of an 
aqueous spray which contained 500 units per cubic centimeter. Since the 
bacitracin powder is readily soluble in saline solution or distilled water, this was 
an easy method of topical application, but almost all the patients in this group 
complained of the taste of this spray. 

The third and final group of 50 clinica] patients received applications 
of bacitracin topically in the form of a paste or ointment. The vehicle was a 
mixture of carbomethy! cellulose with a petrolatum base, the same base as used 


*Personal communication. 
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by Rothner and associates.°® Before any of the antibiotic was initially applied, 
mild sealing was undertaken, prosthetic appliances were eliminated wherever 
possible, and every attempt was made to remedy the local factors which must 
be controlled if satisfactory results from antibiotic therapy are to be obtained. 

The results obtained were dramatic: 

1. All patients without exception reported relief within a few hours. The 
degree of relief varied greatly. Those who used the troches and the ones who 
received applications of the antibiotic ointment topically showed more 
amelioration than those who received the aqueous spray. The reason for this 
is obvious since the concentration set up in the mouth was maintained for 
much longer periods of time with the troches and the ointment. 

2. Edema and erythema were markedly reduced within twelve to twenty- 
four hours. 

3. No ease of sensitivity to bacitracin was encountered nor has any such 
sensitivity ever been observed by us. Furthermore, no case of sensitivity 
to bacitracin as the result of its topical use has ever come to our attention. 
In four patients with histories of marked penicillin sensitivity, bacitracin 
demonstrated no ill effects and proved to be a most valuable alternative anti- 
biotie. 

We have not presumed to use the word ‘‘cure’’ because it should be 
emphasized that antibiotics do not ‘‘eure’’ infections; they merely control 
them for varying degrees of time in accordance with the manner and quanti- 
ties used. They do not obviate the need for local treatment in order to prevent 
recurrences which may manifest themselves due to a multiplicity of predis- 
posing factors such as systemie deficiencies, pathological conditions, traumatic 
involvements, periapical and periodontal disease, defective restorations and 
occlusions, and all the other factors which are involved in the etiology of 
Vineent’s infection.®® It is a commonly recurrent illness, often associated with 
dental abnormalities or faulty nutrition, and its treatment entails proper 
vitamin and dental therapy as well as antispirochetal measures. 

Nevertheless, in any consideration of the topical prophylactic use of anti- 
bioties to control and limit oral infections such as Vineent’s, the use of 
bacitracin topically should be considered, particularly in the case of patients 
who may be sensitive to penicillin or sulfa drug therapy. This of course does 
not obviate the necessity for local and systemic treatment of the basic con- 
tributing causes which produce the specific disease. 


Summary 
1. A deseription of the antibiotic bacitracin has been presented. 
Bacitracin is effective against most gram-positive organisms and has 
oe orton to be effective against penicillin-resistant strains. 
..It maintains effective blood levels of about six times the duration of 
pe snieillin, but systemically, the problem of its toxicity has not been clarified. 
Therefore, its topical use only in judicially safe dosage amounts is advocated 


at this time only. 
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4. In 150 patients with Vincent’s infection, bacitracin was topically 
applied. Amelioration resulted quickly, thus facilitating limitation and 


control. 

5. Bacitracin may be considered as a useful antibiotic in dentistry for 
topical application only. Since it has no side effects, it may be most effectively 
used upon patients who are allergic to penicillin or penicillin-fast. 

6. In view of its unclarified status, caution must be used and even topical 
application dosages should be limited to safe amounts. 
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Anesthesiology 


PREANESTHETIC EVALUATION OF THE ORAL SURGICAL PATIENT 


C. WiLuiAM Vize, B.S., D.D.S., LL.B.,* UrBana, ILL, 


ROPER preanesthetic evaluation of the patient about to undergo elective 

oral surgery requires knowledge of the fundamentals of anesthesia and 
general medicine as well as of oral surgery. Complicated cases may require 
consultation of specialists in all three fields. Experience is invaluable in that 
it enables the operator to recognize poor-risk cases or those in whom certain 
types of anesthetic procedures may be unduly dangerous. Experience also 
gives the operator and anesthetist the moral courage to postpone or quickly 
terminate elective procedures if catastrophe is imminent. ‘‘ Professional 
pride’’ is out of place if the life of the patient will be endangered by continua- 
tion of an elective procedure, even though the anesthetist and surgeon be 
expert. 

Prevention of death is not all that is required. Postoperative morbidity 
involving brain, heart, or lung tissue ean follow only slight degrees of 
hypoxia or leakage of a smal] amount of blood or fluid around the mouth 
pack. It is the moral and ethical duty of the anesthetist to insure minimal 
disturbance to the normal physiology, neither initiating nor contributing to 
disease processes. 

The preoperative work-up varies with the patient and the procedure. 
Even the obviously normal young adult requires evaluation. A printed 
questionnaire may be given to all patients, with checks to be made on points 
such as the following: (1) principal respiratory and circulatory diseases; (2) 
diseases of liver and kidneys; (3) diseases of metabolism; (4) diseases of the 
central nervous system; (5) principal symptoms such as pain in the chest, 
shortness of breath, headache, dizziness, memory defects, et cetera. The 
surgeon or his assistant would then note and check (1) the hemoglobin content 
—a comparison of the color of the palm of the patient with that of the surgeon 
or assistant is a rough guide; (2) pulse, temperature, and respiration; (3) 
blood pressure. Observation will tell at a glance something of the patient’s 
physiologic age, weight, condition and color of skin, degree of oxygenation, 
mental attitude, and nutritional state. If the patient is robust, alert, keen, 
and vigorous, he is considered a better risk and a more difficult subject than 
if he is pale, weak, apathetic, and mentally sluggish. An examination and 
evaluation of the airway, both orally and nasally, should be made. 

The psychological and practical value of such a check system is definite. 
The patient feels secure. The surgeon may be restrained even in the hustle 
and bustle of a busy office from inflicting anesthesia on a physiologic and 
and Carle Hospital 
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pathologie stranger. It must be remembered that there is no such thing as 
a minor general anesthetic. If a patient goes completely to sleep, the anes- 
thetic is always major, and he must be returned to full consciousness if the 
anesthetic is to be successful. Both trips may be fraught with danger, and 
the actual length of the surgical procedure has little bearing on the hazards of 
induction and recovery. 

Let us briefly discuss some of the conditions which may be of importance 


in the preanesthetie evaluation. 
Complications Associated With the Oral Surgical Condition 


Airway maintenance, adequate oxygenation, and prevention of leakage 
of blood and saliva around the mouth pack are the cardinal principles in a 
safe procedure.' Conditions such as trismus, macroglossia, short mandible, 
large uvula, large tonsils, infections of the floor of the mouth, and nonpatent 
nasal passages predispose to respiratory obstruction, which is always serious 
to the oral surgeon as these conditions interfere with adequate exchange of 
carbon dioxide and oxygen as well as the anesthetic gases. When these ab- 
normalities are noted in the evaluation, intubation should be planned. If 
there is any difficulty in maintaining an adequate exchange during surgery, 
an endotracheal tube should be skillfully inserted, as respiratory obstruction 
and resultant anoxemia should never be allowed to persist.2_ It should be added, 
however, that if the intubation is not done promptly when attempted, a poor- 
risk case can be transferred into a case for the coroner. Coughing, apnea and 
laryngospasm are sequelae of botched intubations. Unnecessary stimulation 
of the larynx or trachea may elicit the vago-vagal reflex,* which will seriously 
alter eardiae and respiratory function, especially in a myocardium sensitized 
by anoxia or disease. A spray of 4 per cent solution of cocaine or transtracheal 
block prior to insertion of the tube will inhibit this reflex. Absent laryngeal 
reflexes, plus a flow of gases under pressure, enhance the probability of tracheal 
aspiration of lung abscess producing material which includes blood, saliva, and 
debris, as well as tissue, bone, and tooth particles. Since pneumonia, atelectasis, 
suppuration, and abscess formation are common sequelae, nothing should be 


allowed to eseape the surgical field. 


Cardiovascular Diseases 

The problem of evaluating the anesthetic risk of the patient with proved 
or suspected heart disease is not always complex or difficult. All patients with 
heart disease should not be condemned to local anesthesia for all types of oral 
surgery. There are relatively simple principles upon which one can depend in 
evaluating patients. The fundamental principle‘ is based on the question of 
how much exercise is needed to produce dyspnea and anginal pain. The 
answer to this question is the exercise tolerance of the patient, which is a 
good index of the functional capacity of the heart. The ability to carry on 
one’s occupation and other mental and physieal activities is the most helpful 
evidence of the heart’s functional condition.’ Cardiae patients who are able 
to engage in ordinary daily activity without dyspnea, palpitation, midline 


“AN PT iWIDAnING 


} Wine i 


7 


i 


¥i 








730 C. WILLIAM VIZE 


thoracic pain, and who do not have ankle edema or require more than one 
pillow to be comfortable at night, are moderately good risks provided certain 
precautions are taken. Hypoxia of any degree should not be allowed to 
develop, even for a short period of time, and a severe fall in blood pressure 
should be prevented in order to insure adequate blood flow to myocardium 
or kidneys which may already be damaged. Large doses of Pentothal Sodium 
and long Pentothal Sodium cases are to be avoided in compensated heart 
disease. Slow Pentothal Sodium or Surital Sodium inductions are desired. 


Cardiac Arrhythmia.—Cardiae arrhythmias are not particularly important 
unless they are severe or unless they are associated with paroxysmal tachy- 
cardia. 

In patients with arrhythmias, chloroform, ethyl chloride, cyclopropane, 
and Trilene are to be avoided. These agents increase the irritability of the 
automatic tissues of the heart and, when enhanced by excess endogenous 
epinephrine, produce disturbances in rhythm, the pacemaker being displaced 
progressively downward to ventricular fibrillation. 


Murmurs.—Murmurs are not significant unless they have accompanying 
clinical myocardial damage. Aortic stenosis or syphilitic aortitis may cause 
sudden death during anesthesia due to poor coronary artery circulation, es- 
pecially when attended by a sudden fall in blood pressure. 


Hypertension.—Patients with hypertension frequently have unstable 
blood pressures, and marked changes in pressure are more likely to occur 
rapidly in them than in nonhypertensive patients. When associated with 
arteriosclerosis, hypertension may rupture a vessel during the excitement 
stage. Generally hypertensive patients weather a short procedure with a very 
slow Pentothal Sodium induction quite well. They should be carried on 
Pentothal Sodium with nitrous oxide-oxygen to prevent an unphysiologie fall 
in blood pressure. They are, as a rule, more resistant to the general anesthetic 
agents, which further complicates the picture and makes them generally less 
than good risks. 


Diseases of the Respiratory Tract 


The condition of the lungs can be ascertained fairly well by questions 
concerning persistent coughing, frequent colds, expectoration, pain in the 
chest, dyspnea, and night sweats. 

A ‘‘eold’’ or upper respiratory infection in the elective surgery patient 
unequivocably demands postponement of the anesthetic because the onset of 
all of the acute respiratory diseases, such as pneumonias, influenzas, pulmonary 
infarets, et cetera, simulates a common cold. Patients who have a postnasal 
drip are prone to have induction coughing or laryngospasm with Pentothal 
Sodium. If the operation cannot be postponed, gas is preferred as the chief 
agent. Pentothal Sodium should also be avoided in patients with wheezing or 
paroxysmal cough, in known asthmaties, and in hay fever patients (in season), 
as Pentothal Sodium is a bronchoconstrictor. Vinethene, ether, and Trilene 
are bronchodilators and may be used with comparative safety. 
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Disease states of the lungs or of the respiratory passages obviously have 
an intimate bearing on the course of anesthesia, the complications that may 
arise, and the degree of risk for the patient during and after the anesthetic. 
The effect is dependent on the site, nature, and extent of the lesion, to what 
extent the lesion will interfere with the supply of oxygen to the lungs, and the 
alveolar exchange of gases. There also is the added risk of the production 
of other pulmonary complications as a result of the anesthetic or the extension 
of those which previously existed. Any pathologie condition which lowers 
vital capacity to a marked degree increases the patient’s risk.© Prolonged 
Pentothal Sodium anesthesia in patients with lowered vital capacity or tidal 
volume should be avoided because of respiratory depression. This also is true 
of barbiturates, morphine, and Demerol when used for premedication. 
Examples of lesions which affect vital capacity are emphysema, lung abscess, 
bronchiectasis, tuberculosis, pneumonia, pleurisy with effusion, asthma, defects 
of the thorax, and certain cardiae conditions, particularly mitral stenosis. 

A reduction in vital capacity necessitates particular care in the main- 
tenance of adequate ventilation during anesthesia. The most important means 
of accomplishing this is a free airway. 


Liver and Kidney Diseases 


Liver disease is better managed without large doses (1 to 3 Gm.) or pro- 
longed use (one to two hours) of Pentothal Sodium’ without prolonged or 
deep ether anesthesia, or without the use of Vinethene, ethyl chloride, or 
chloroform. Avoid Vinethene, prolonged or deep ether anesthesia, and chloro- 
form in kidney disease. Light ether anesthesia, or ether as an adjunct to 
nitrous oxide, is well tolerated in the presence of either kidney or liver disease. 


Diseases of the Central Nervous System 


Head injuries, brain tumors, convulsions, fainting spells, and cerebral 
edema, the latter found in acute and chronic aleoholism, require neurologic 
consultation, as these conditions may be accompanied by increased intra- 
cranial pressure, cerebrovascular resistance, and, therefore, decreased cerebral 
metabolism.*® 

The intracranial lesion itself or an associated increased intracranial 
pressure may result in damage to the vegetative nervous centers with conse- 
quent circulatory or respiratory depression.® Moreover, any damage which 
may be present can render these centers more susceptible to other insults, such 
as hypoxia incidental to anesthesia. One of the great hazards of oxygen 
deficiency is its damaging effect on the central nervous system, whose highly 
specialized cells do not regenerate.'° The neuron reactions to oxygen de- 
ficiency vary with the metabolic rates of the cells, those cells of the most 
recent phylogenetic origin having the highest metabolic rates and showing the 
most damage. The pathologic changes found in the brain are expressed in 
generalized fashion through postoperative memory losses, psychoses, feeble- 
mindedness, confusional and comatose states, and personality disorders.’* An 
effort should be made to avoid agents which will unduly depress vital centers. 
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To avoid increased intracranial pressure, efforts should be made to eliminate 
causes of coughing, straining, and respiratory obstruction. Long-acting agents 
resulting in prolonged coma must not be used. Pentothal Sodium, like other 
barbiturates, exerts a metabolic inhibition which is most marked in the brain.’® 
Pentothal Sodium as the principal agent, except for induction, therefore, is 
clearly contraindicated in central nervous system disease. 


Metabolic Disease 


Diabetes.—Diabetics have premature aging of coronary and cerebral 
vessels. They are subject to ketosis, especially when deprived of earbohy- 
drates for many hours preceding an anesthetic. The disease is difficult to 
manage medically in the presence of sepsis. This is also true of infections as 
trivial as the common cold.'* Diabetic coma takes hours to develop, while 
insulin shock may occur quickly. Therefore, diabetics should be observed eare- 
fully during anesthesia for signs of insulin shock, that is, slow pulse, sweating, 
and low blood pressure. Suspicious reactions should be treated with a few 
eubie centimeters of 50 per cent glucose, administered intravenously. It will 
do no damage in acidosis and may be lifesaving in insulin shock. 


Hyperthyroidism.—Hyperthyroids require extra premedication and oxy- 
gen; also, due to their high metabolic rate, they are fairly resistant to an- 
esthetic drugs. According to Guedel,’* the metabolic state of the patient 
will determine his resistance to anesthesia. The curve of the metabolic rate is 
parallel to the oxygen demand and the reflex irritability. The factors govern- 
ing the metabolic rate are: (1) age—the older the individual, the lower the 
rate; (2) weight—the high rate of the very muscular individual as compared 
to that of the thin asthenic individual; (3) emotional state—fear and appre- 
hension cause a temporary preanesthetie increase in metabolic activity; (4) 
pain—inecreasing the irritability of the nervous system; (5) fever—for each 
degree of fever, there is about seven and one-half per cent increase in 
metabolic rate. 





Hypothyroidism.—Hypothyroids, having low metabolic activity, con- 
versely require less premedication, as they are highly susceptible to sedative 
drugs and powerful anesthetic agents. They are easily carried to respira- 
tory arrest with powerful or quick-acting agents such as chloroform, ethyl 
chloride, or Pentothal Sodium. They also have premature aging of coronaries. 


Addison’s Disease.—Addison’s disease should be suspected in the presence 
of lassitude, hypotension, and brown pigmentation of the gums or skin, or 
both. These patients are prone to die within a few days after even minor 
surgery if undiagnosed, but they respond well to hormone therapy. These 
patients deserve your best loca] anesthetic. Gas may be used but avoid 
opiates, barbiturates, and vapors. 


Drug Addiction.— Opiates, barbiturates, and alcohol are all sedative drugs, 
and these patients exhibit cross-tolerance to the anesthetic depressant drugs. 
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Summary 


To evaluate properly the candidate for oral surgery, one should have a 
good background in the basie sciences, experience in the hazards of anes- 
thesia, a thorough knowledge of anesthetic methods, agents, and techniques, 
and an unmitigating attitude based on predetermined opinions formed in the 


smoke and sweat of near calamity. 

Prevention of death is not enough. Often postoperative sequelae of a 
serious nature follow neglect of the cardinal principles of a safe procedure— 
airway maintenance, adequate oxygenation, and prevention of leakage of fluids 


around the mouth pack. 
It is the moral and ethical duty of the anesthetist to insure minimal dis- 


turbance to the normal physiology, neither initiating nor contributing to 
disease processes. To this end, the proper evaluation of the physical state, 
the correct agent and anesthetic method suitable for the candidate must be 
ascertained by obtaining a good history and consulting with other specialists 


if necessary. 
Conditions and complications of a medical, surgical, and anesthetie nature, 
including the pathologie processes peculiar to anesthetic agents and technique, 


have been discussed. A possible solution to some of these problems has been 


given. 
Grateful acknowledgement for criticism in preparation of this paper is herewith expressed 
to Robert P. Bergner, M.D., Louisville, Ky. 
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Oral Pathology 
GINGIVITIS GRAVIDARUM* 


Studies on Clinic and on Etiology With Special Reference to the 
Influence of Vitamin C 


FrovE HILMiInG, Dr. Opont., CopPENHAGEN, DENMARK 


HERE are many unsolved problems of a clinical and etiological nature eon- 

nected with gingivitis gravidarum (pregnancy gingivitis). It has long been 
a matter of discussion whether there is a specific form of gingivitis in preg- 
nancy, or whether it occurs only occasionally among pregnant women. Three 
main schools of thought have prevailed in regard to its etiology: Some believe 
in a purely local etiology, others, in vitamin C deficiency as a primary factor, 
and still others, in the importance of hormonal factors. 

Clinical studies were made during the years 1943-1946, in order to find out 
whether the gingivitis occurring among pregnant women is of a sufficiently 
characteristic type to be considered specific to pregnancy, and whether a rela- 
tive vitamin C deficiency can cause gingivitis gravidarum. 


Material and Methods 


The material consists of 203 pregnant women between the ages of 16 and 
44. The patients were examined for the first time as early as possible, during 
the second, third, or fourth month of pregnaney, the second time usually a 
month later, and subsequently every other month until parturition. All the 
patients were examined at least once after delivery, usually during puerperium 
(twelve to fourteen days following parturition). A total of 1,092 clinical 
examinations were made by the author personally and under identical light 
conditions. 

The stomatological examination was recorded on charts in accordance with 
ARPA’s system (Fig. 1). As will be seen, each gingival papilla was examined 
separately, abbreviations for slightly hyperemic, |. hae., greatly hypertrophic, 
st. ht., ete., having been employed. The figures in the crowns indicate the 
distance in millimeters from the deepest point of the incisal edge to the 
papillary tip or the gingival border; the object is to obtain an exact measure 
for possible growth of hypertrophic formations. The measurements were readily 
made with a graduated probe. 

The occurrences of gingivitis are here classified into five different degrees, 
as follows: 

1. Gingivitis levi gradu (l. g.): Slight edema, and, possibly, slight cyanosis, 
not extended to the entire gingiva, and at the most a few spots may be slightly 
hyperemic or slightly hypertrophic. 

*This is a concentration of a book submitted for the acquirement of the Danish Doctor 
Odontologiae degree. The studies were performed for the Danish ARPA (Association for Re- 
search upon Paradentopathy) in the Obstetric Department (Chief, Erik Rydberg, Prof. Dr. 
Med.) of the Danish State Hospital and in the Zoophysiological Institute (Chief P. Brandt 
Rehberg, Prof. Dr. Phil.) of the University of Copenhagen. 
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2. Gingivitis levi-medio gradu (l-med. g.): More edema, and more exten- 
sive. Othetwise the gingivitis is of a mild character. 

3. Gingivitis medio gradu (med. g.): Pronounced edema, distinct hypere- 
mia or cyanosis, in large parts of the gingiva, frequently excessive hyperemia 
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Fig. 1. 


(Ziskin and associates,'® '' “raspberry red gums”) in small areas, and more 
pronounced hypertrophy. 

4. Gingivitis medio-magno gradu (med.-m. g.): A severe gingivitis with all 
symptoms pronounced, and extended to the entire gingiva. However, provided 
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severe hyperemia and hypertrophy are present, the condition is not necessarily 
found in the entire gingiva, but may involve large areas 

5. Gingivitis magno gradu (m. g.): A very severe gingivitis, highly de- 
veloped hyperemia or cyanosis, marked hypertrophy, and extended to the entire 
gingiva. 

In the literature, we have little definite knowledge of the relationship be- 
tween pregnancy and the associated gingivitis. It is therefore impossible to 
have accurate criteria for a pregnancy gingivitis beforehand. As controls on 
nonpregnant women are lacking, in order to study the material at hand it is 
necessary to find the best possible criteria. It is repeatedly stressed in the 
literature that a pregnancy gingivitis disappears or is ameliorated after partu- 
rition. It is logical to expect that a gingivitis which is causally connected with 
pregnancy would be ameliorated after delivery. 

The studies revealed that the above assumption applied to one group of 
patients; the other group, however, showed no improvement after parturition. 

It appears reasonable to divide the patients studied into two groups ac- 
cording to the previously mentioned criteria, so that the cases of gingivitis in 
the group showing improvement from the final examination in pregnancy to the 
examination after parturition are called specific, while the remainder, which 
displayed no improvement, are called nonspecific pregnancy gingivitis. 


Results. Clinic of Pregnancy Gingivitis 
Among the 203 pregnant women examined the following main diagnoses 
were arrived at: 


Gingivitis gravidarum specifica 95 = 47% 
Gingivitis gravidarum non specifica 108 = 53% 


Thus no completely healthy gingivae whatever were found in any of the 
patients during the entire period of study. 

We shall now inquire whether the two groups deviate from one another in 
other respects than the selected criteria. 

By following the clinical course of the material in Table I we find the 
greatest number of aggravations among the specific cases (84 per cent) in the 
eighth month of pregnancy, while in the ninth month there is a marked de- 
crease in the number of aggravations. This month, with 43 per cent, shows the 
lowest number. In contrast, we find that in the groups of ameliorations the 
ninth month shows 41 per cent ameliorations, a figure which is three times as 
large as in any of the other months. 

In the nonspecific group we find in particular no increase in the number of 
aggravations toward the eighth month, and no culmination of ameliorations in 
the ninth month. The reason why, despite the criterion (no amelioration after 
delivery), there is 1 per cent amelioration following parturition is that this 
single patient displayed a progressive improvement throughout the period of 
study, an improvement which also continued after delivery, so that it was deemed 
advisable to classify this instance as nonspecific. 

Table II shows how the gingivitis diagnoses are divided into three stages 
of the study, i.e., the first examination, the point of culmination of the gingivitis, 
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and condition after parturition. It should first be pointed out, however, that in 
the entire material there was but one patient who had completely healthy 
gingivae at the first examination, and subsequently none. In a completely 
healthy gingiva the gums should cling firmly and tightly to the teeth in the 


TABLE I. VARIATIONS OF THE CLINICAL CONDITION DurRING EACH MONTH OF PREGNANCY 


NUMBER. 


MONTH AGGRAVATION AMELIORATION NO ALTERATIONS OF EXAMINATIONS 
Gingivitis gravidarum specifica 
111 67% 6% 27% 15 = 100% 
IV 71% 13% 16% 38 = 100% 
V 70% 7% 23% 3 = 100% 
VI 48% 0% 52% 44 — 100% 
VII 77% 9% 14% 43 — 100% 
VIII 84% 12% 4% 50 = 100% 
IX 13% 11% 16% 68 = 100% 
Post partum 0% 100% 0% 95 = 100% 
Gingivitis gravidarum non specifica 
Tl 36% 9% 55% 11 = 100% 
[IV 47% 14% 39% 43 = 100% 
V 76% 9% 15% 46 = 100% 
VI 36% 29% 25% 48 = 100% 
VII 25% 45% 30% 60 — 100% 
VIII 18% 31% 51% 61 = 100% 
IX 20% 24% 56% 63 = 100% 
Post partum 21% 1% 78% 108 — 100% 


entire mouth, without any kind of epithelial damage or pocket formations, the 
surface should be stippled, the color a pale pink, and there must nowhere be 
any indications of edema or hypertrophy. 


TABLE II. DIAGNOSIS DURING THE PERIOD OF EXAMINATION 





AT FIRST AT TIME OF = 
EXAMINATION CULMINATION POST PARTUM 


Gingivitis gravidarum specifica 
( 








Gingiva sana — 1% = 0% Oo=—- 0% 
Gingivit. 1. g. 26 = 28% O0o= 0% 47 = 50% 
Gingivit. l.-med. g. 29 — 30% 1l— 12% 37 = 39% 
Gingivit. med. g. 35 = 37% 45 — 48% 1l= 11% 
Gingivit. med.-m. g. 3= 3% 29— 30% o= O% 
Gingivit. m. g. l= 1% 10 = 10% 0o=: 0% 
Total 95 = 100% 95 = 100% 95 = 100% 
Gingivitis gravidarum non specifica — on 
Gingiva sana 0o=— 0% Oo— 0% 0o=—- 0% 
Gingivit. l. g. 40 = 37% 18 = 17% 30 = 27% 
Gingivit. l.-med. g. 35 — 32% 32 — 29% 38 = 35% 
Gingivit. med. g. 21 = 20% 40 = 37% 31= 30% 
Gingivit. med.-m. g. 9=- 8% 13 = 12% 6= 5% 
Gingivit. m. g. 3—= 3% 5= 5% 3=: 3% 
Total 108 — 100% 108 — 100% 108 = 100% 








| 
| 


Table II further indicates that among the specific cases there is not one 
that is wholly slight (1. g.) during the culmination, while there are 17 per cent 
among the nonspecific ones. It is also typical in the specific group that 40 per 
cent of the two severest degrees decrease as far as zero after delivery. 

The difference between the two groups in the three stages of study is other- 
wise readily seen in Fig. 2, where the three severest forms of gingivitis from 


Table II (‘‘more severe gingivitis’’) are combined. Here we notice the large 
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difference in the number of more severe cases at the time of culmination and 
after parturition in the specific group (77 per cent), compared with the slight 
- difference (16 per cent) in the nonspecifie group. We further observe that 
among the specific group there are far fewer such cases after delivery than at 
the first examination. On the contrary, among the nonspecific group there are 
a far greater number of severe cases after parturition. 

Table If and Fig. 2 do not, however, show the development of the individual 
cases. On the other hand, this can be seen from Tables III and IV. The latter 
unquestionably gives the best impression of the possible significance of the 
pregnancy factor to the gravity of the individual cases. While we have no way 
of knowing whether the changes which may have been caused by the pregnancy 
had not already begun prior to the first examination, there is considerable cer- 
tainty that the effect of the pregnancy must have ceased after delivery. The 
difference in the gingival condition after delivery and at the time of culmination 
will, therefore, provide as reliable a picture of the changes in the gingiva, 
assumed to have been caused by the pregnancy, as we can obtain at present. 





Ging. grav. spec. Ging. gray. non spec, 
- ] 
80 
70 
60 
50 


wt 


30 
10 
«ltt | 


s = @ 2 3s 























Fig. 2.—Percentage of total number of patients with more severe gingivitis. 1, First examina- 
tion; 2, culmination of gingivitis; 3, post partum. 

The most important thing to be observed in Table IV is that the majority 
of the patients in the specific group who had severe gingivitis (degrees 4 and 
5) at the time of culmination had, in contrast to the corresponding cases in the 
nonspecific group, improved so much after parturition that they now belong in 
the slight degrees 1 and 2. This means that pregnancy had made them cor- 
respondingly worse. While a further 61 cases in the specific group improved 
two degrees and more post partum, this was observed in only eight nonspecific 
cases. 

Therefore, we can assume that in the majority of cases the specifie preg- 
nancy gingivitis is a rather severe gingivitis during its culmination. 
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Fig. 3 charts the culmination of the cases of gingivitis at various times 
during pregnancy. The majority of the specific cases culminate in the eighth 
month of pregnancy, while a somewhat smaller number culminate in the ninth 
month. A much smaller number culminate at an earlier stage. The rising num- 
her of eculminations toward the end of pregnancy is not to be found among the 
nonspecifie eases. They seem to culminate irregularly, extending over the entire 
period of study. 
DIAGNOSIS AT First EXAMINATION AND CULMINATION 


TABLE IIIT. DEGREES OF 


NUMBER OF PATIENTS 
CULMINATION 
TOTAL 
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The question at what point in pregnaney gravidity begins to affect the 


gingiva is an interesting one. In the literature it has been fixed from the 
second to as far as the seventh month. In order to arrive at a safe solution of 
this problem it would be necessary to keep track of the patients from shortly, 
prior to conception. Since this cannot be done in practice, we shall have to be 
content with finding out how early in the period of examination the specific cases 


TABLE IV. DEGREES OF DIAGNOSIS AT CULMINATION AND Post PARTUM 


NUMBER OF PATIENTS 
POST PARTUM 
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ean be traced. For this purpose we used those patients who were examined for 


the first time in the second month, and compared the condition of the gingiva 
at this point with the same individual’s condition after delivery. As we know, 
the specific cases improve spontaneously post partum, and since there have been 
no treatments which could have brought about this improvement, and since we 
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cannot assume, either, that the parturition itself can have any curative effect 
on gingivitis, we must assume that the improvement takes place because the 
causative factors connected with the pregnancy cease at parturition. Among 
those patients in whom the condition post partum was better than at the first 
examination in the second month, the gingivitis must have commenced prior to 
the first examination. The same thing presumably applies to those patients 
in whom the gingival condition was the same following delivery as at the first 
examination, when the next pregnancy examination showed aggravation. These 
eriteria proved to be existent among two-thirds of the patients, and so there 
seems good reason to believe that the specific pregnancy gingivitis most fre- 
quently commences at about the second month. 

Although we dare not form firm conclusions from the relatively small num- 
ber of patients who were examined several times after parturition (during 
puerperium, eight, after puerperium, fourteen), there is much to indicate that 
the specific pregnancy gingivitis improves as soon as the first few days after 
delivery, while further amelioration thereafter is rare. 
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Fig. 3.—Commencement of culmination of gingivitis. 


It is a question of great practical interest whether the specific pregnancy 
gingivitis results in any permanent damage to the gingiva despite its spontaneous 
amelioration after delivery, or whether it can be regarded as completely harm- 
less owing to its disappearing entirely and leaving the gingiva in the same condi- 
tion as prior to pregnancy. It has been observed that 71 per cent of the patients 
with specific gingivitis suffered no permanent damage, whereas 16 per cent 
developed a lasting aggravation, and 13 per cent perhaps did so. 

Thus, twenty-nine per cent may have suffered lasting damage from their 
specific pregnancy gingivitis, a fact which should warn against taking pregnancy 
gingivitis too lightly from a therapeutic point of view on the basis of the com- 
mon belief that it probably disappears automatically after parturition. 


Symptomatology 
No clinical symptoms have been found in this material which are not 
observable in nonpregnant women as well, a finding which is in agreement 
with the newer literature on this subject (Ziskin and associates'® ™ and Maier 
and Orban* *). However, in order to see to what extent the clinical symptoms 
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may be characteristic of the specific pregnancy gingjvitis, each symptom has 
been compared to the conditions of the nonspecific group. A few illustrations 
of this will be given. 

Table V shows how the eases of specific gingivitis are of a more complicated 
character and of a more severe type than the nonspecific cases. The frequency 
of hyperemia excessiva (raspberry red gums) is far greater in the specific 
group than in the nonspecific one. 


TABLE V. FREQUENCY AND EXTENT OF VARIOUS SYMPTOMS IN ALL PATIENTS 








l | WITHOUT HYPERTROPHY 








HYPEREMIA | AND HYPEREMIA 
HYPEREMIA EXCESSIVA | HYPERTROPHY | EXCESSIVA 
Gingwitis gravidarum specifica (95 patients) 
95 — 100% 16 — 48% 80 — 84% 9 = 9% 
Slight cases Slight cases Slight cases 
(1-3 papillae, generally only 
in few examinations) 
15 out of 95 — 16% 25 of 46 — 54% 16 of 80 — 20% 
Gingivitis gravidarum non specifica (108 patients) 
104 — 96% 13 = 11% 71 = 66% 37 = 34% 
Slight cases Slight cases Slight cases 
(1-3 papillae, generally only 
in few examinations) 
31 of 104 — 30% 9 of 13 — 69% 36 of 71 — 51% 





Fig. 4 indicates the intense frequency of hyperemia in the last months in 
the spec.... group, and the very great decrease in the frequency after partu- 
rition, in contrast to the nonspecifie group. 

Fig. 5 shows that in the majority of the specific cases the hyperemia eulmi- 
nates in the last two months, in marked contrast to the conditions in the non- 
specifie group. 

Fig. 6 indieates the specific course of the symptom hyperemia excessiva. 
The great frequency in the eighth month in the specific group is notable. 

In Fig. 7 we find that the frequency of hypertrophy rises considerably 
between the fourth and fifth months, and culminates in the eighth and ninth 
months. Then it decreases by about one-half following parturition. It is inter- 
esting to note that the average number of hypertrophies among the nonspecific 
group is about equal to the specific cases in the first month and after delivery, 
despite the fairly large number. This indicates that among the gingivitis cases 
in this material about 45 per cent have hypertrophy without the influence of 
pregnancy, a thing which cannot be discovered unless one keeps track of the 
patients throughout pregnancy. It is likely that the general stressing in the 
literature of hypertrophy as a characteristic symptom of pregnancy gingivitis 
is somewhat overemphasized. 

Fig. 8 shows the specific hypertrophic cases culminating in the last two 
months, and a few after delivery, while in the nonspecific group the times of 
culmination are evenly spread throughout the entire period of examination. 

Table VI indicates the development of hypertrophy among the individual 
cases from the first examination to the point of culmination. Thus we see that 
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scarcely half of the specific cases and somewhat more than half of the non- 


specific cases displayed no aggravation at that point when the gingivitis was 


_worse with respect to the other symptoms. This corresponds to what we found 


out from Fig. 7. We further observe that greater aggravations of the hyper- 
trophies (two to four degrees of diagnosis aggravated) are to be found among 
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Fig. 4.—Percentage of the total number of examinations in each month where hyperemia was 
present. 
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Fig. 5.—Percentage of cases in which hyperemia culminates in each month of pregnancy or 
after parturition. 


scarcely one-fourth of the specific cases, and a really violent development (from 
one to five) is to be found in one patient only. On the background of the 
literature it again seems startling that a larger number did not develop severe 
hypertrophies, particularly since in the nonspecific group there were but five 
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eases displaying an only fairly significant development from the first examina- 
tion to the point of culmination (i.e., here from one degree to three). 

Pregnancy tumors in the generally current interpretation of large, isolated 
intumescences of the gingiva were not found in this material. However, if it 
is so desired, each one of the tremendously hypertrophied papillae in the one 
severe case of generalized hypertrophy (development from degree of hyper- 
trophy one to five degrees in Table VI) (Case 83) can very well be considered 
a pregnancy tumor, and this also supports Maier and Orban’s* * interpretation 
of pregnancy tumors as localized, especially highly developed inflammatory 
hypertrophies. The frequency of pregnancy tumors in this material would in 
that case be 0.5 per cent, which corresponds exactly to the frequency of this 
gingival manifestation’in Maier and Orban’s material.* ° 
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Fig. 9.—Gingival bleeding after provocation. Percentual distribution of the examinations in 
the various degrees of bleeding. 

In this study we have objectively examined for gingival bleeding by pass- 
ing a blunt probe over the interdental gingival papillae with a certain pressure, 
and we have classified the tendency of bleeding into three degrees, according 
to severity. 
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Fig. 9 accordingly shows with respect to the specific gingivitis cases an 
inerease of second and third degree bleeding as pregnaney advances, with a 
culmination in the eighth month in almost 15 per cent of the severest bleedings, 
and about 50 per cent of the medium severe ones; in the ninth month the severe 
bleedings again appear to diminish, and after parturition the condition of only 
3 per cent of the medium severe bleedings and the remainder of light cases and 
those without bleeding improved vigorously. The same typical course cannot, 
however, be observed in the nonspecific group. 





TABLE VI. DEGREES OF HYPERTROPHY AT First EXAMINATION AND AT CULMINATION 





: NUMBER OF PATIENTS 
CULMINATION 
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Etiology 


Some European authors, particularly the older ones, were advocates of 
a purely local etiology, whereas in recent years nutrition factors and hormonal 
factors have been looked upon as the causes of pregnancy gingivitis. Very 
recently, however, Maier and Orban*> have again supported a local etiology. 
In the conclusions of their work Maier and Orban‘ accordingly said: ‘‘Gingi- 
vitis in pregnancy is an inflammatory condition, most probably of loeal, irri- 
tative origin.’’ 

One definite thing in this study is readily capable of discounting the im- 
portance of local factors. As we know, the specific pregnancy gingivitis fre- 
quently improves to an even very considerable extent, and in the course of but 
a few days after delivery, despite the fact that the factors locally affecting the 
gingivitis remain the same, since the patients in this study received no treat- 
ment eapable of abolishing these factors from the final examination during 
pregnancy to the examination during puerperium. The local factors ean, as 
in any other gingivitis, have an aggravating effect, so that the pathologie mani- 
festations grow worse when local factors are present, but they cannot cause 
the specific pregnancy gingivitis. 

For many years, mainly as a result of the works of Stroh,* Kutzleb,’ Suter® 
and Schuck,’ the belief prevailed in Europe that a vitamin C factor was con- 
siderably important in pregnancy gingivitis. It is true that in 1945 Fredrikson,’ 
without documenting his assertion, maintained that he was unable to find any 
connection between the serum ascorbie acid values and gingivitis in his mate- 
rial of pregnant women; however, practicing physicians and dentists in Europe 
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still commonly try to cure pregnancy gingivitis with vitamin C therapy, even 
more so as the vitamin C requirements of pregnant women are thought to be 
considerably increased. 

In this study venous blood was taken at each examination of the pregnant 
women, and the eontent of ascorbic acid in serum (with Rehberg’s’ electro- 
photometric method) was determined. Furthermore, 61 patients were given a 
daily supplement of 50 mg. vitamin C (two tablets of ‘‘Ido-C’’) from the 
first examination to parturition, whereas the remaining 142 patients of the 
material received no such supplement to their diet. 

Fig. 10 shows how that part of the material which received the vitamin C 
supplement presents higher average values of serum ascorbie acid than the 
other part which received no supplement. Both curves show typical Seandi- 
navian seasonal variations according to the varying supply of vegetables and 





fruit. 

§00mg% Jan. Feb. Mar. Apr. Maj Jun. Jul. Aug. Sep. Okt. Nov. Dec. 1,007 % 
0495 0.95 
040 0% 
0.85 0,85 
0,80 0,80 
0.98 0,95 
470 0,70 
0,65 0,65 
0,60 0.60 
055 0,55 
0,50 0,50 
045 O45 
6,40 0.40 
035 035 
0,30 0.30 
015 0.25 
Q2mg% 0,20 mq% 


Fig. 10.—Average seasonal curves of 60 pregnant women who received a daily supplement 
of 50 mg. ascorbic acid (+C curve) and of 142 pregnant women without any supplement (+C 
curve). 


Thus, after it has been demonstrated that among those patients who re- 
ceived the vitamin C supplement the organism contains more ascorbie acid 
than among those who received none, we shall now inquire how this difference 
in the vitamin C level of the two groups affects their gingivitis. 

From Table VII it can be seen that in the supplemental vitamin C group 
the majority of the patients had specific pregnancy gingivitis, while on the 
other hand, the majority of the group not receiving the vitamin C supplement 
had nonspecific pregnancy gingivitis. 

Table VIII furthermore shows how the number of ascorbic acid values 
obtained is identical in the corresponding levels in the specific and nonspecific 
cases. 
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Tables VII and VIII have shown that a daily supplement of 50 mg. vita- 
min © has not been capable of reducing the frequency of gingivitis gravidarum 
specifica, and that the specifie pregnancy gingivitis cannot be caused by a de- 
ficiency of vitamin C, as the values of serum ascorbie acid are placed on the 


TABLE VII 


~ WITHOUT SUPPLEMENTAL | WITH SUPPLEMENTAL 


VITAMIN C€ | VITAMIN C 
Gingivit. gravid, spec. 60 pat. — 42% 35 pat. = 57% 
Gingivit. gravid. non spec. 82 pat. — 58% 26 pat. — 43% 
Total 142 pat. — 100% 61 pat. = 100% 


same level as in the nonspecific cases, i.e., equally distributed over a higher 
and a lower level, only a few of both kinds of gingivitis having particularly 


low values. 


TABLE VIII. PERCENTUAL DISTRIBUTION OF DETERMINATIONS OF SERUM ASCORBIC ACID 
ACCORDING TO LEVEL (MG./100 ML.) DuriING MonTHS OF PreGNancy III—VIII, Inc. 


~ NUMBER OF 








0—0.19 0.20—0.49 0.50—1.40 EXAMINATIONS 

Gingivit. gravid. § —Vit. C es iad 7 a _ ae ‘ 
spec. ) +Vit. C 11.9% 46.4% 41.7% 294 = 100% 
Gingivit. gravid. { —V\ it. C 11.8% 44.6% 43.6% 399 — 100% 


non spec, 


+Vit. ¢ 


TABLE IX. NUMBER OF PATIENTS WITH AND WITHOUT C SUPPLEMENT IN THE VARIOUS 
DEGREES OF DIAGNOSIS AT FIRST EXAMINATION AND CULMINATION. FURTHER AVERAGES 
OF THE CORRESPONDING SERUM ASCORBIC ACID VALUES IN MG./100 ML. OF ALL 
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Now the natural thing to do is to find out whether the C supplement to 
the diet and the relatively high vitamin C content in the blood could have any 
mitigating effect upon the degree of gravity of gingivitis. The ascorbie acid 
values shown in Table IX are average figures of the individual averages for 
TABLE X. EXTRACTS FROM CASE REPORTS 
Journ. no, 24, specifica — C. 
Mens. ITT. Diagn. 4. September Ser. ase. 0.74 mg./100 ml. 
Mens. V. Diagn. 4. November Ser. ase. 0.49 mg./100 ml. 
Mens. IX. Diagn. 5. March Ser. ase. 0.29 mg./100 ml. 
Post partum Diagn. 2. March Ser. ase. 0.36 mg./100 ml. 
Journ, no. 104. spec. — C. 
Mens. ITT. Diagn. 2. April Ser. ase. 0.34 mg./100 ml. 
Mens. V. Diagn. 3. June Ser. ase. 0.28 mg./100 ml. 
Mens. VII. Diagn. 4. August Ser. ase. 0.98 mg./100 ml. 
Mens. IX. Diagn. 3. October Ser. ase. 0.84 mg./100 ml. 
Post partum Diagn. 2. November Ser. ase. 0.73 mg./100 ml. 
Journ, no, 159, spee. — C. 
Mens. IT. Diagn. 4. October Ser. ase. 0.35 mg./100 ml. 
Mens. IV. Diagn. 4. November Ser. ase. ? mg./100 ml. 
Mens. VI. Diagn, 5. January Ser. ase. 0.28 mg./100 ml. 
Mens. VIII. Diagn. 5. March Ser. ase. 0.24 mg./100 ml. 
Post partum Diagn. 3. May Ser. ase. 0.20 mg./100 ml. 
Journ, no, 200. spee. — C, 
Mens. IIT. Diagn. 2. March Ser. ase. 0.86 mg./100 ml. 
Mens. IV. Diagn. 3. March Ser. ase, 0.28 mg./100 ml. 
Mens. VI. Diagn. 4. May Ser. ase. 0.41 mg./100 ml. 
Mens. VIII. Diagn. 4. July Ser. ase. 1.15 mg./100 ml. 
Mens. IX. Diagn. 5. August Ser. ase. 0.79 mg./100 ml. 
Post partum Diagn. 2. August Ser. ase. 0.64 mg./100 ml. 
Journ. no. 38. non spec, — C. 
Mens. IV. Diagn. 1. October Ser. ase. ? mg./100 ml. 
Mens. V. Diagn. 3. December Ser. asc. 0.24 mg./100 ml. 
Mens. VI. Diagn. 3. December Ser. ase. 0.36 mg./100 ml. 
Mens. IX. Diagn. 4. March Ser. ase. 0.30 mg./100 ml. 
Post partum Diagn. 4. May Ser. ase. 0.17 mg./100 ml. 
Journ. no, 47. non spec. — C. 
Mens. IT. Diagn. 5. November Ser. ase, 0.44 mg./100 ml. 
Mens. ITI. Diagn, 5. December Ser. ase. 0.34 mg./100 ml. 
Mens. V. Diagn. 5. February Ser. asc. 0.37 mg./100 ml. 
Mens. VII. Diagn. 3. April Ser. ase. 0.32 mg./100 ml. 
Post partum Diagn. 3. June Ser. asc. 0.10 mg./100 ml. 
Journ. no. 71. non spec. — C., 
Mens. II. Diagn. 5. January Ser. asc. 0.35 mg./100 ml. 
Mens. III. Diagn. 5. February Ser. ase. 0.41 mg./100 ml. 
Mens. V. Diagn. 5. April Ser. ase. 0.21 mg./100 ml. 
Mens. VIII. Diagn. 5. July Ser. ase. 0.55 mg./100 ml. 
Post partum Diagn. 5. August Ser. asc. 0.86 mg./100 ml. 
Journ. no. 157. non spec. — C, 
Mens. IT. Diagn. 3. October Ser. asc. 0.94 mg./100 ml. 
Mens. IV. Diagn. 3. November Ser. asc. 0.80 mg./100 ml. 
Mens. VI. Diagn. 3. January Ser. asc. 0.32 mg./100 ml. 
Mens. VIII. Diagn. 2. March Ser. asc. 0.02 mg./100 ml. 
Mens, IX. Diagn. 2. April Ser. asec. 0.26 mg./100 ml. 
Post partum Diagn. 2. May Ser. ase. 0.18 mg./100 ml. 
all examinations from the first examination to the point of culmination, since 





it seems reasonable to assume that a relatively low vitamin C content in the 
blood is likely to have existed for some time, providing that it could have 
caused the development of gingivitis. By including all values found in the 
period of time under discussion we have endeavored to obtain as reliable a 
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picture as possible of the organism’s vitamin C standard during the period 
in which the gingivitis develops. 

Table IX does not indicate that the C supplement or the level of serum 
ascorbie acid has any influence upon the gravity of gingivitis, whether specific 
or nonspecific. 

Since ascorbic acid values for some patients are lacking in Table IX, how- 
ever, the complete course among some characteristic cases from both groups 
should be shown before any final conclusions are drawn. 

Tables IX and X indicate that a relatively low content of vitamin C in 
the blood can be of no importance to the gravity either of the specific or the 
nonspecific cases of pregnancy gingivitis, as the values of serum ascorbie acid 
follow the seasonal variations shown in Fig. 10 without any relation to the 
gingival condition. 

Without here going into any documentation (see Hilming*), we shall 
finally remark that nothing indicates that the typical amelioration of a part 
of the specific cases in the ninth month is due to a better vitamin C level, or 
that the characteristic amelioration after delivery in all specific cases has any- 
thing to do with this. Nor has this study brought any evidence that the in- 
creased tendency to gingival bleeding which is an important symptom in the 
specific pregnancy gingivitis is caused by a relatively low content of vitamin 
C in the blood. 

Conclusions 

In the examination of 203 pregnant women, with the exception of one 
patient gingivitis was found among all who had completely healthy gingivae 
at the first examination, but subsequently contracted gingivitis. 

The classification of the patient material into 95 — 47 per cent gingivitis 
gravidarum specifica and 108 = 53 per cent gingivitis gravidarum non specifica, 
respectively, according to the criteria: ‘‘Amelioration from final examination 
during pregnancy until after delivery,’’ and ‘‘No amelioration from final ex- 
amination during pregnancy until after delivery’’ must, following these studies, 
have proved justifiable. For among the first group we found a characteristic 
clinical course which diverged markedly from the other group, which presuma- 
bly justifies maintaining that there is a gingivitis which on the basis of its 
clinical course alone must be considered specific to pregnancy. 

The majority of the cases of specific gingivitis in this material appear to 
have begun not much later than the second month of pregnancy. The gingivitis 
symptoms thereupon increase during pregnancy, to reach a climax toward the 
end. The majority culminate in the eighth month, whereas a considerable 
number (here about 41 per cent) improve in the ninth month, although there 
appears to be no rule as to when during the ninth month the amelioration com- 
meneces. The discovery of a clinical amelioration in the ninth month in about 
half of the specifie cases may have some bearing on Ziskin and Nesse’s'' demon- 
stration of the reappearance of a slight keratinization of the epithelium in most 
of their cases in this month. The amelioration that takes place after delivery 
is often very considerable, and there is much that indicates that it usually sets 
in as early as during the first few days of puerperium. 
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In contrast to the characteristic course described here there is no similar 
regularity among the nonspecific cases. 

With respect to the symptoms, none are to be found among the specific 
pregnancy gingivitis cases which cannot also be found among the nonspecific 
pregnancy gingivitis group, as well as in gingivitis in nonpregnant women. 

There are, however, certain characteristic features in the symptomatology. 

In by far the prevailing majority of the cases the specific pregnancy gingi- 
vitis is a subacutely occurring inflammation of the gingiva; hyperemia and a 
tendency toward bleeding, which presumably commence at a very early period, 
are characteristic symptoms, and the particular, excessive hyperemia (raspberry 
red gums) is perhaps the most characteristic phenomenon. Among the specific 
cases the pregnancy must accordingly be said to have furthered the inflam- 
mations of the gingiva or been a predisposing factor. 

Hypertrophy of the gingiva does not appear to be as characteristic a 
manifestation as was formerly believed, since about half of the specifie cases 
did not develop new hypertrophic formations as a result of pregnancy. How- 
ever, rather vigorous hypertrophies developed in about one-fourth of the pa- 
tients. The so-called epulis gravidarum (pregnancy tumors) in agreement 
with Maier and Orban,*° hardly other than particularly violent hypertrophic 
formations which are also to be found outside of pregnancy. Such formations 
were found in but one case of a generalized type. The term epulis gravidarum 
should surely be discarded in favor of gingivitis gravidarum hypertrophicans 
m.g., or a similar term. However, in accordance with this material the tendency 
toward severe hypertrophic formations is found only among a minority of 
the specific pregnancy cases. 

Among the majority of the specific cases the pregnancy brings about a 
severe aggravation of the gingival condition existing prior to gravidity, while 
among a smaller number only slight aggravations develop. 

While we formerly tended to believe that a pregnancy gingivitis required 
no or only slight treatment, because it was expected to disappear spontaneously 
after parturition, these studies indicate that a certain (although unquestionably 
the smallest) part of the cases of specific pregnancy gingivitis leave behind a 
permanent aggravation in the condition of the gingiva, even though they im- 
prove after delivery. And since nothing other than the course of the disease, 
which first stops during puerperium, justifies a safe differential diagnosis be- 
tween a specific and a nonspecific pregnancy gingivitis, it should immediately 
be emphasized that no one should take it for granted that we are doubtless 
concerned with a ‘‘harmless’’ pregnancy gingivitis which will automatically 
disappear after delivery. On the contrary, every case of gingivitis detected 
during pregnancy should be treated at once, with all means at hand. 

Concerning the etiology, this study has shown that local irritative factors 
cannot be the cause of gingivitis gravidarum specifica, as the latter improves 
after parturition in spite of local factors being to the same extent still present. 
On the other hand, local factors may condition gingival reactions and have an 
aggravating effect, acting in connection with the primary endogenous factors. 
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The specific pregnancy gingivitis is not caused by a deficiency of vitamin C, 
and it does not depend on the aseorbie acid level of the organism, either with 
respect to occurrence, gravity, or clinical course. A daily supplement of 50 
mg. vitamin C had no effect on the gingiva, although it is clearly demonstrable 
that by means of a supplement of this kind it is possible to maintain the 
vitamin C content of the blood on a considerably higher level during pregnancy 
than would be possible without it. Nor is there any evidence that the non- 
specific cases of pregnancy gingivitis are caused by a deficiency of vitamin C. 

Should it be correct that very large doses of vitamin C have had a beneficial 
effect in a few cases of pregnancy gingivitis, as has been reported in the litera- 
ture, * this cannot be decided from this study. However, such an effect seems 
very unlikely, and our present knowledge of vitamin C cannot account for it. 

The characteristic clinical course of the specifie pregnancy gingivitis 
which has for the first time been demonstrated in this study seems to indicate 


a hormonal etiology. 
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INTRACUTANEOUS TESTS USING FILTRATES PREPARED FROM 
PATHOLOGIC PULPS OF HUMAN TEETH, WITH SPECIAL 
REFERENCE TO RHEUMATOID ARTHRITIS 


Victor H. Dirrz, D.D.S., Px.D., St. Louts, Mo. 


(Continued from the June issue, page 652.) 


Discussion 


The primary purpose of this investigation was to determine whether or not 
toxic, or at least physiologically active, substances are formed within pulp- 
involved teeth. After the occasional presence of such substances had been in- 
controvertibly established, certain procedures were undertaken to determine 
whether or not these substances could, conceivably, play some part in the ecausa- 
tion of, or in some way be related to, certain cases of rheumatoid arthritis. 
Some attempts were also made to characterize these substances biochemically. 

To isolate bacteria from the pulps of teeth, to culture them artificially in 
abundance, and then to skin test certain individuals with these bacteria, various 
fractions thereof, or their products, is obviously a spurious procedure. Such a 
mass of bacterial protoplasm, or even bacterial products, is in no wise comparable 
to the total substances as produced in a diseased pulp. It is common knowledge 
that the most elaborate bacteriologie laboratory methods frequently fall far 
short of absolutely reproducing the exact conditions existing in body fluids and 
tissues. It was my primary purpose to remove, in toto, all of the material within 
a pulp canal (including bacteria, bacterial products, and tissue degradation 
products) and to develop a procedure whereby these substances could be ex- 
peditiously extracted. Immediately after extraction it was imperative that 
the bacteria be removed by filtration. In this way, no substance appearing in 
the filtrate could possibly have been construed as something other than that 
which had actually been present within the tooth. Ordinarily, the time that 
elapsed between the removal of the pulp canal contents and filtration varied 
between two and three hours. This length of time was required only because, 
on occasions, as many as two, three, or even four specimens were procured and 
would be carried through the total procedure simultaneously. A two- to three- 
hour interval before filtration was found to have had no influence on the speci- 
men suspension as the lag phase of most bacteria under the most ideal conditions 
is ordinarily this long. In addition, the first two or three specimens obtained, 
at any one time, were immediately placed in a refrigerator (12° C.) for the 
period of an hour or two after having procured them. This only slightly 
cooled the suspensions until the laboratory procedures were begun. 

Certain deviations from accepted procedures in the clinical approach to 
the pulp canal, and in the removal of the contents therefrom, are wholly peculiar 
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to this investigation. Unless assiduously and expertly executed, the removal 
of the total pulp canal contents in one operation, without the advantage of 
previous therapeutic protection, may lead to a high incidence of severe ex- 
acerbations. It has been pointed out'®® that ‘‘during the canal cleaning we 
invariably push particles of the necrotic pulp beyond the apical foramen where 
they normally produce inflammation. . . .’’ However, the severe exacerbations 
that may ensue are due to the inoculation of the periodontium and alveolar bone 
when instruments are inadvertently exteriorized beyond the confines of the 
pulp canal. In my preliminary experiments, I always found normal pulps to 
he sterile as determined by culture. If these pulp canals are not conferred 
therapeutie protection after pulpectomy, with an agent such as eamphorated 
para-monochlorophenol, but only a dry sterile paper point is inserted, a mild to 
severe tissue response may occur. Although no growth was obtained from the 
initial inocula from the pulp canals, streptococci have occasionally been cultured 
from them just twenty-four hours later. Once these streptococci established a 
periapical infection, the teeth demonstrated only a mild pericementitis in a few 
days. If staphylococci alone, or in conjunction with streptococci, established 
the infection, a severe exacerbation occasionally occurred only a day or two 
later. The symptoms were, essentially, considerable edema and cellulitis of the 
adjacent tissues, a mild, sometimes throbbing pain, and, upon re-entering the 
-anal, considerable pus usually spurted forth. It has recently been reported’* 
that staphylococci have been recovered from all subacute and acute periapical 
exacerbations. These findings are contrary to my experience. Streptococci 
alone have often been recovered from subacute and acute periapical exacerba- 
tions. However, the presence of staphylococci has occasionally been observed 
probably to enhance the rapidity and severity of exacerbations. As early as 
1915, Ulrich’ pointed out that hematogenous infection is the most plausible 
explanation for all apical abscesses with the probable exception of teeth exposed 
or affected by deep carious lesions. It may be during a transient bacteremia that 
bacteria settle in the periapical area and find this environment quite propitious 
in which to multiply. It seems not unlikely that the so-called hematogenous 
route may terminally occur via the capillaries supplying the periodontal mem- 
brane. Bacteria may, however, in most instances, be originally derived from 
the flora of the gingival crevice. 

Pollia'*? stated that ‘‘radiographie studies of periapical lesions do not 
substantiate the opinion that periapical infections are under pressure and are 
therefore being ‘forced’ into the system.’’ This is only true to the extent that 
when periapical infections of an acute nature occur, the greatest evidence that 
such areas are under pressure is clinical. Severe induration of the gingival 
tissues overlying the apical region in chronic cases, and extensive regional edema 
in the acute cases frequently attest to this. Further proof is the fact that, upon 
establishing a patent canal in an affected tooth, pus not infrequently spurts 
forth. In echronie necrotic pulps, gases may be evolved upon entering the pulp 
canal, and although we ordinarily think in terms of the expansion of gases, those 
gases that are under pressure usually go into solution. In other diseased pulps 
that remain clinically and subjectively negative, the periapical changes that are 
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revealed upon radiographic examination also, it is true, do not show that they 
are under pressure or that anything is ‘‘foreed’’ into the system. The mere fact 
that proper obturation alone (Fig. 1) results in the ultimate return to normal 
structure (Fig. 2) is ample evidence that the causative substance is at least 
initially derived from the pulp eanal. If only apieal pachymenia, or the so- 
called mere thickening of the periodontal membrane in the immediate vicinity 
of the root apex, is in evidence, there exists a good possibility of an interchange 
of fluids from the canal to the alveolar bone and viee versa. Although the 
periodontium is not a true membrane, it is structurally capable of acting as such. 
In view of this fact, at least an exosmosis, or the passage of fluids from the pulp 
membrane,’’ must account for the 


canal, at least to, and possibly through the 
hypertrophic condition of the periodontium. Certain blood elements, e.g., the 
globulins, albumins, electrolytes, and other soluble principles, may be capable 
of endosmosis, and as a result a mutually functioning biosmosis may be estab- 
lished. Such an interchange would only assume greater importance after the 
blood and lymph flow has become static. In advanced periapical lesions, with 
the destruction of the periodontium over the apex, there can, of course, be no 
“‘osmosis’’ but there is abundant clinical and histopathologic evidence of a 
bidirectional exchange. If only a unidirectional movement, namely, an egress 
of the pulp substance, its degradation products, bacteria, and all else occurred, 
the pulp canal would become a prefect void. I have encountered but few in- 
stances in which this probably has oceurred. This condition is most obvious in 
necrosis sicca or the so-called ‘‘dry gangrene’’ of the pulp, which oecurs quite 
infrequently. In one of the preliminary experiments in which 30 freshly ex- 
tracted ‘‘normal’’ anterior teeth were each placed within the peritoneal cavity 
of a guinea pig, there was incontestable evidence of a bidirectional exchange 
between pulp substance and the peritoneal fluid. Filtrates were prepared from 
these pulp canals at approximately five-day intervals for a duration of one 
hundred days. These filtrates, upon intracutaneous injection, became increas- 
ingly reactive for me and less so for the guinea pigs. The most plausible ex- 
planation for this phenomenon is the exchange of foreign protein. This ex- 
change occurred through the granulation tissue which proliferated over the 
apices of all teeth and arose from the hyperemic mesenteries. Leucocytes and 
bacteria were also readily demonstrated to make their ingress through apical 
foramina under such conditions. The evidence that substances may leave a 
tooth through the apical foramen is irrefutable. The likely ingress of blood 
serum elements, and certainly of bacteria and leucocytes, is probably most com- 
mon even with teeth in situ. 

Various species of streptococci have been incubated in human blood media, 
under both aerobic and anaerobic conditions, for as long as ninety days. Despite 
the fact that frequent pH determinations were made throughout this period, 
the original pH of 7.30 was maximally depressed only about an average of 0.5. 
of a pH unit, for all cultures, in forty-eight hours. The cultures remained at 
this pH for eighty-eight days and all of the streptococci in all of the cultures 
remained viable. No putrefactive odor was evolved from any of the cultures and 
growth was not macroscopically ascertainable. This bears out the fact that 
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streptococci have long been regarded as very weakly proteolytic and that they 
alone do not seem to possess the qualitative or quantitative enzyme systems to 
effect putrefactive proteolyses which may be readily detected by the evolution of 
a very offensive odor. This is especially interesting in view of the fact that 
the three species, Streptococcus viridans, Streptococcus hemolyticus, and Strep- 
tococcus anhemolyticus, were obtained from root canals which were extremely 
malodorous. Autolysis, to some degree, may occur as a result of stagnation 
within the pulp eanal. Clinically, and histopathologically, it seems that leuco- 
cytes may play an important role (in conjunction with streptococci) in pulp 
degradation with the liberation of putrefactive odors. This would probably 
be accomplished by their peptic, autolytie, or tryptic enzymes.'’** All frankly 
purulent pulps that evolved an obviously putrescent odor varied from pH 7.10 
to 7.70 (Tables I and IT) with an average pH of 7.45. On only two occasions 
when the pulp chamber was entered, and considerable pus actually spurted 
forth, was there no noticeable putrescent odor. Radiographically, one of these 
teeth showed evidence of a rarefying osteitis almost a centimeter in diameter 
mesiodistally, and also in its vertical diameter. The other tooth evidenced a 
large 2 by 2.5 em. radicular cyst. Oddly enough, both of these pulp canal 
specimens tested pH 6.90. This may be of significance in respect to Menkin’s'™ 
findings that when the pH falls below the level of 6.90 or 6.80, macrophages and 
polymorphonuclear cells no longer survive and frank suppuration ensues. Al- 
though it has been demonstrated that leucocytes contain appreciable quantities 
of histamine,'** ?*° many of the filtrates prepared from purulent specimens 
were not found to contain skin-reactive substances. 

In a series of early investigations, it was found that filtrates of putrefied 
whole saliva caused burning upon being injected and that the entire area of 
erythema was light and slightly edematous. Other attempts to cause human 
blood serum to putrefy, when heavily inoculated with various species of strep- 
tocoeci, were just as futile as the attempts undertaken with blood. A few skin 
tests performed with filtrates obtained from fistulous aspirates and transeana] 
aspirates were occasionally nonreactive even if the filtrate prepared from the 
‘anal should be substantially reactive. It seems that the pulp canal may indeed 
be a unique environment. It is known that ‘‘most pathogenie aerobes are faeul- 
tative anaerobes or facultative microaerophiles,’’ and that **‘ parasitie species may 
prefer tissues and cavities with low oxygen tension.’”*** The oceasional recovery 
of strictly anaerobie streptococci may attest to the fact that the pulp canal ean 
be just such an environment. 

Relative to the approximate 40 per cent positivity in skin reactions (Tables 
I and II) that occurred in the group comprised of the patient from whom the 
specimen was removed and another patient with periapical disease, it must be 
admitted that this observation is virtually identical to that made by Price.*** 
Using his filtrates of crushed extracted teeth, he found that many patients were 
‘‘sensitized to the toxic substance as extracted from infected teeth of other indi- 
viduals, and in other instances, evidences of a marked specificity to the infection 
of their own teeth.’? The rheumatoid arthritic group, having demonstrated 
about a 20 per cent positivity to the filtrates of pathologie pulps, just borders 
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on the point of being statistically valid. The group comprised of persons with 
no known systemie or dental disease, which showed approximately a 10 per cent 
positivity, imparts high statistical validity to the first group. 

It seems only reasonable that the first, or ‘‘pulp-involved’’ group must, at 
some time, have become sensitized to the identical or very nearly identical anti- 
genic substance or substances. It would be entirely conjectural to maintain 
that the sensitizing substances were solely derived from the diseased tooth, or 
other previously diseased teeth, but it is indeed possible that such may be the 
case. This sensitivity does not seem to be a true bacterial allergy for, as Cooke'”’ 
stated, ‘*. .. the majority of the clinieal evidence of bacterial allergy belong in 
that group we have designated as the tubereulin type. The reason for this is 
a rather negative one, namely, patients with bacterial allergy, with rare excep- 
tions, do not react by immediate wheal reaction on test with bacterial filtrates 
or heat-killed vaccines. . . . Non-protein drugs may give immediate reactions 
... but the skin test is negative in all cases in which an immediate urticaria is 
not a part of the clinical picture.’’ Cooke also pointed out that ‘‘allergy to 
chemicals may be similar to true protein allergy despite the fact that the earlier 
objections to this theory were based chiefly on the non-protein character of the 
drugs concerned and the failure to elicit positive skin tests. The newer knowl- 
edge of the importance of haptens in hypersensitivity supplies the missing link.’’ 
Cooke recognized the existence of nonreaginic substances and even suggested 
the term ‘‘reactin or reactogen . . . to indicate substances, e.g. tuberculin, that 
react with antibody but do not stimulate antibody formation.’’ 

In deference to the ‘“‘hapten hypothesis’? which has been invoked as an 
explanation for certain positive skin reactions, this possible phenomenon could 
not be ignored. Some consternation was caused by the fact that the rheumatoid 
arthritic patient, from whom the unusually thermostabile skin-reactive factor 
appeared in the pulp filtrate (C.T. No. 7, Table IV), was consuming various 
quantities of sodium salicylate daily. On first impression, one is inclined to 
believe that the salicylate, per se, or as a conjugate, may have found its way into 
the pulp canal and that this may have been the reactive substance or the sub- 
stance responsible for the positive reaction. Most patients on salicylate therapy 
demonstrate an average blood level of 5 to 25 mg. per cent of this drug. Sodium 
salicylate, in physiologic saline solution, was prepared in 5, 10, 15, 20, and 25 
mg. per cent dilutions. These dilutions were Seitz-filtered and injected intra- 
cutaneously into both the rheumatoid arthritic patient (C.T.) and into a normal 
control. All of these injections were completely negative. This does not, how- 
ever, eliminate the possibility of some conjugate of the salicylate in the blood 
from acting antigenically. It was decided to seek such a factor in the blood 
serum of the rheumatoid arthritic patient. In a number of instances it had 
been found that old serum, or serum heated to 56° C. for one-half hour was 
usually capable of eliciting some degree of skin reactivity even when it did not 
do so when fresh. Heated fresh serum, homologously injected, may also demon- 
strate this phenomenon. Hence, it was necessary to differentiate the skin-re- 
active factors, found in the various pulp filtrates, from those normally occurring 














INTRACUTANEOUS TESTS WITH FILTRATES FROM PATHOLOGIC PULPS 757 


hlood elements which may have been potentiated to skin-reactive substances upon 
heating. The differentiation of such substances also from possible salicylate 
conjugates is essential. 

A 1 per cent solution of the blood serum of a rheumatoid arthritic patient 
(C.T.) was prepared. This concentration is well in excess of the concentration 
of the amount of blood elements that may be ordinarily obtained from a normal 
pulp in the preparation of a filtrate. This 1 per cent serum solution elicited 
a 10 by 12 mm. skin reaction, before it was heated, when injected into a normal 
control. When injected into the rheumatoid arthritie patient (homologous in- 
jection), it elicited only an 8 by 10 mm. skin reaction. Both of these were only 
negligibly, and hence insignificantly, greater than the physiologic saline control 
injections. After heating the 1 per cent serum filtrate at 56° C. for one-half 
hour, it showed no visible turbidity, but the skin reactions increased to 20 by 22 
mm. and 10 by 15 mm. in the normal control and rheumatoid arthritie patient, 
respectively. This reactivity was completely destroyed, i.e., the skin reactions 
were equivalent to the control injections upon autoclaving the serum and then 
again testing it upon both injectees. This procedure was repeated, on one other 
oceasion, with practically comparable results when using the blood serum of the 
normal injectee. These procedures quite conclusively indicated that the highly 
thermostabile substance was not a potentiated blood component and that it was 
unrelated to the salicylate content of the serum of the rheumatoid arthritic 
patient. Neither is there any demonstrable difference when normal blood serum, 
also similarly treated, is injected into a normal or rheumatoid arthritie patient. 
Obviosuly, no significance, in this respect, can be ascribed to the thermoduric 
filtrate obtained from a diseased pulp in the rheumatoid arthritie patient. 

Although not a single positive culture was demonstrable from the four pulp- 
involved teeth of the rheumatoid arthritic patients, it is not to be unexpected 
that sometime during the degradation bacteria were present. The noxious deg- 
radation products within pulp canals of diseased teeth hardly constitute a 
favorable substrate in which bacteria can remain viable. This is not, however, 
particularly true for the relatively resistant streptococci. It seems most plausi- 
ble that bacteria would abound most luxuriantly at that ill-defined junction be- 
tween the normal tissue and that which is frankly pathologie. This level is, in 
advanced pulp disease, somewhere within the periapical area. Because of the 
necessity for remaining just within the confines of the tooth in obtaining the 
various pulp canal specimens, it is quite possible that many otherwise positive 
cultures may have been missed which would not have oceurred had the con- 
ventional method of obtaining a culture from the pulp canal been employed. 
The bacteria recovered in this investigation should therefore be construed as 
representing the ‘‘bacteriology of diseased pulp canals’’ and not the usual con- 
cept which also includes the bacteria recovered from the periapical region. In 
checking against the growth obtained with the conventional procedure of pro- 
curing an inoculum from each canal of all teeth in Table II, about a 15 per cent 
higher incidence of positive cultures was obtained. A revaluation of the data 
regarding these cases as positive for bacteria did not materially account for 
many of the positive skin reactions, and this was not, therefore, incorporated 
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into the data. All cases appearing in Tables I and II are listed in the order 
in which they were performed. It was especially interesting that Case 46 
through Case 60, barring the likely single contamination, gave no growth. This 
may reflect, in part, an unsuspected situation. Many of the pH values in this 
group are quite low and the periapical lesions in most patients in this group 
were quite extensive although they were not ordinarily designated as such in 
the table. During the two-month period that these specimens were obtained, the 
number of patients available to me was quite abundant. As a result, only those 
patients exhibiting the most extensive periapical involvements, radiographically, 
were ordinarily selected. Most of these teeth generally represented quite chronic 
periapical lesions and could not, with the single instance of probable contami- 
nation, possibly have been invaded by bacteria from the saliva. In addition, I 
was extremely careful, among this group, not to propel material beyond the 
apical foramen when obtaining these pulp canal specimens. In my experience, 
it is in many of these chronic situations that injudicious instrumental inter- 
vention can readily disturb a quiescent focus by superimposing a rather intract- 
able local subacute exacerbation. All of these factors must be considered as 
possibly contributory to the number of consecutive negative cultures in this 
group. Many of these specimens were quite putrescently odoriferous, and in 
these instances bacterial growth was not obtained by this experimental procedure 
for procuring an inoculum or by the conventional method. This certainly bore 
out the fact that a putrescent odor is no indication that viable bacteria are 
present. In fact, if a ‘‘pulp’’ was completely decomposed and quite malodorous, 
the likelihood of demonstrating viable bacteria just within the pulp canal was 
rather infrequent. The bacteria will have invariably succumbed to their own 
obnoxious stench and end products. How completely erroneous was the method 
of root canal therapists in the past who regarded putrefactive odor as indicative 
of infection. 

We cannot, as yet, wholly disregard a possible important role on the part 
of the hemolytic streptococci growing, and producing a highly skin-reactive sub- 
stance, within the pulp canals of diseased teeth. This is true even if we should 
doubt the fact that the elevated agglutinin titers found in certain rheumatoid 
arthritic patients indicate, according to Holman,'*’ “that there has been intimate 
and rather prolonged contact between the streptococci and the interior tissues 
of the body.” Although only two filtrates were obtained from pulp canals 
in which hemolytic streptococci were found, the results therewith seemed 
to substantiate certain observations of other investigators. Williams,'*! in this 
respect, showed that ‘‘the skin test properly controlled has a wide application in 
demonstrating the presence of exotoxins of hemolytic streptococci . . .,’’ and 
that “... the hemolytic streptococcus toxin is very complex and that its range 
in specificity is . . . much wider than that claimed by the Dicks, Birkhaug and 
others.”’ 

Ordinarily, exotoxins are thermolabile and deteriorate upon standing. 
Similarly, both filtrates from the canals, from which hemolytic streptococci were 
isolated, were thermolabile. Of course, the only final criterion of a true exotoxin 
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is its ability to stimulate the production of a specific antitoxin when injected 
into a suitable animal. Unfortunately, the amount of filtrate is much too small 
to carry out such a procedure and practically all others of a similar nature. 

In taking a broad over-all view of the skin reactions elicited with the various 
filtrates and being aware of the vast complexity of the reactive substances, only 
certain generalizations can be made. By exclusion, if one of the skin-reactive 
factors in a filtrate were streptolysin or even leucocidin it would be inactivated 
at 56° C. for one-half hour. This holds true for many other known thermolabile 
substanees. Apparently, far fewer pulp filtrates are thermolabile in all proba- 
bility. The ptomaines, per se, or perhaps as protein-ptomaine complexes, could 
possibly contribute some little part to a positive skin reaction. It is also well 
known that the skin-sensitizing antibodies are capable of instantaneously 
‘‘anchoring’’ simple foreign substances and that these may, in this way, give 
rise to an antigenic complex. Skin reactions are, indeed, far from infallible, 
and other than expressing a hyperactivity of the immunologie mechanisms which 
we look upon as ‘‘allergy,’’ they may express a sensitivity on the part of the 
injectee to reactive substances that are present in certain pulp filtrates. In- 
jectees also vary in their skin-reactive capacities and, therefore, certain second- 
ary features of a reaction may be more intimately associated with the cutaneous 
vascularity. The reactions to the various pulp filtrates and other substances 


follow closely certain observations made by Lewis,'** that ‘‘. . . the brighter 
and more extensive the flare the more certain that whealing will happen,’’ and 
that ‘‘. . . it is also quite clear that the flare is unessential to whealing.’’ I 


particularly demonstrated the latter phenomenon when, in early experiments, a 
1 per cent crude trypsin (pancreatin, U.S.P.) solution was injected. With this 
solution a huge wheal was effected with but negligible erythema. The sustained 
hypersuffusion probably oceurred as a result of tryptic activity within the wheal. 

The majority of skin-reactive factors within the various filtrates, obtained 
from pathologie teeth, seem to be protein, protein-like, or intermediate (proteose ) 
or denatured protein substances in nature. The evidence obtained from such 
procedures as heat inactivation, dialysis, and crystalline trypsin digestion attest 
most convincingly to this fact. The protein test is, of course, not confirmatory 
but only serves not to negate this assumption. In virtually all positive reactions, 
at least some degree of an immediate wheal was observed. This, too, it should 
be pointed out, is characteristic of protein substances.'** A trace of histamine 
or histamine-like substance seems to be more prevalent in filtrates prepared from 
diseased pulps, not in an advanced stage of decomposition, but demonstrating 
fair structural integrity. This fact may introduce another variable which can- 
not be blithely dismissed. In 1926, Hare'** demonstrated that a histamine stimu- 
lus renders the skin refractory to protein allergens and that the latter stimulus 
renders the skin refractory to histamine. Whether a trace of histamine and a 
protein skin-reactive factor coexisting in certain filtrates could possibly neu- 
tralize each other is not known. In three tests, in which only a drop of 4 parts 
per million of histamine acid phosphate was added to a few drops of reactive 
filtrates remaining in the bottles, the skin reactions to these solutions were all 


increased. 
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I, in my preliminary animal investigations, have not been able to confirm 
the lethal potentialities that Price’*® ascribed to his filtrates prepared from 
crushed diseased: teeth. However, certain of Price’s statements have been 
extraordinarily confirmed if it can be assumed that he was working with filtrates 
in which the skin-reactive substances were primarily derived from pathologic 
pulps. Price maintained that ‘‘in eases where the toxin was extracted from 
the patient’s own tooth, the test, when positive, developed more rapidly and 
usually more severely. . . . The boiling or even autoclaving of teeth does not 
always destroy all the toxic substance. . . . I have shown the results of studies 
comparing the toxin of dental infections with histamine, and it was shown 
that there were some factors in common, one being the marked engorgement of 
the mesenteries, dilatation of the blood vessels of the small intestine, and one 
sensitized rabbit died within two minutes after receiving its infection [sic]. 
Further studies of this toxic substance indicated that it had some characteristics 
differing very distinctly from those of histamine.’’ 

In a few preliminary experiments, I prepared suspensions from the dentine 
‘‘euttings’’ of freshly extracted normal and pathologie teeth. The concentration 
of dentine filings in the suspensions was adjusted to approximately 1 per cent 
for each specimen. These suspensions were mechanically agitated and Seitz- 
filtered. Injections with these filtrates were only made heterologously in a 
person with no known dental or systemic disease. Three out of six of these 
filtrates produced a rather moderately intense erythema, although the wheals 
were quite small. At the time these experiments were performed, 0.1 ml. of 
the filtrate was being used as the quantity injected. The reactions occurred 
within fifteen to twenty minutes and averaged about 17 mm. greater in average 
diameter over the physiologic saline control. Two of the positive reactions 
occurred in filtrates prepared from suspensions of dentine obtained from pulp- 
involved teeth and one from a normal tooth. Of particular importance is the 
fact that these three filtrates were autoclaved and upon reinjection gave a 
slightly reduced, but, nevertheless, substantially greater reaction (average 12 
mm.) than the control injection. This highly thermodurie factor is probably 
related to the collagen which constitutes virtually all of the 30 per cent organic 
matter of the dentine.’*® This observation also casts some doubt upon the origin 
of the skin-reactive substances with which Price was working. In addition, 
Price probably did not recognize the fact that he may have been working with 
a variety of skin-reactive substances in any one filtrate, although he did main- 
tain that there were distinct differences among his various filtrates. 

In the single instance in which a highly thermodurie factor was encountered 
(Table IV, C.T. No. 7), it is not unlikely that it may have been derived from 
the dentine. Armed with the foreknowledge that an excessive amount of dentine 
filings in a suspension could possibly cause skin-reactivity, this fact was always 
kept in mind. As indicated in the previous case, the pulp material was quite 
sparse. Asa result, the instrumental efforts may have been a little too ambitious 
as it is well remembered that the dentine filings were in excess of the amount 
usually obtained. It is important in the preparation of a suspension of avascular 
or degenerated pulps to obtain as much material from the walls of the canal as 
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possible if the amount of material is sparse. However, in view of what is known, 
it is probably inadvisable to remove too much dentine. Of additional interest 
is the fact that this filtrate (C.T. No. 7) produced only a rather moderate degree 
of erythema in which the wheals were also very small. 

Occasionally, certain feasible explanations for a number of rather abstruse 
findings have been incorporated throughout the discussion, and these should not 
be construed as absolute proof, but as hypotheses upon which future investiga- 
tions in this field may be based. 

(This article will be concluded in the August issue of the Journal. Refer- 
ences for the entire article will be published then.) 
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THE ORAL CHARACTERISTICS OF GUAMANIANS INCLUDING THE 
EFFECTS OF BETEL CHEWING ON THE ORAL TISSUES* 


CoMMANDER Rocer G. Gerry, DentraL Corrs, UniTED States Navy, STANLEY T. 
Situ, D.D.S.,** Beaumont, TEXAS, AND LIEUTENANT (JG) M. LYLE CALTON, 
DENTAL Corps, UNITED STatTES NAvy 


Part I 


History.—The island of Guam is located 13 degrees north of the equator 
and is the largest and southernmost island of the Marianas group. The island 
was originally inhabited by the Chamorros who had migrated there from the 
Asiatic mainland through the Philippines and the Western Carolines.t. Padre 
de Sanvitores, a Jesuit who lived in Guam from 1668 until he was killed in 1672, 
wrote, ‘‘The Marianans are in color a somewhat lighter shade than the Filipinos, 
larger in stature, more corpulent and robust than Europeans, pleasant and with 
agreeable faces. They are so fat they appear swollen.’’? The island was dis- 
covered by Ferdinand Magellan in 1521 and during the sixteenth and seventeenth 
centuries was an important stopping place on the Mexico-Philippines trade route. 
The first Spanish mission was established in 1668, and apparently this act 
precipitated about thirty years of intense warfare between the Spaniards and 
the Chamorros, which was responsible for the death of Padre de Sanvitores. 
Subsequently the natives intermingled with Spaniards, Filipinos, and others, 
until by 1850 no pure Chamorros remained, although the Chamorro language, 
with Spanish additions, is still persistent. In 1898, after the Spanish-American 
War, Guam became an American possession. No systematic study of the 
anthropology of the ancient Chamorro has been made, but it has been observed 
by Thompson* that they resembled the “Polynesians” rather than the Ma- 
layans. There are no unmixed Chamorros today, but the early type still exists 
in the rural districts of Guam. These are taller, heavier, and darker skinned 
than the urban Guamanians, who are more ‘‘Malayan’’ in type, with light 
brown skins, brown eyes, and a fine skeletal structure.* 


Vital Statistics —The population of Guam in 1949 was 29,299. This num- 
ber included native Guamanians only, and did not include the ‘‘off-island”’ 
residents, mostly Americans and Filipinos, of whom there were a large number. 
During the year 1949 there were 306 deaths among the Guamanian group, of 
which 157 were in male and 149 in female inhabitants, which established a 
death rate of 10.4 per thousand population. Evaluation of the ages of the 
deceased in 1949 indicated a life expectancy of 26.06 years. Evaluation of the 
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deaths of those over 20 years of age demonstrated a life expectancy of 48.78 
for males and 47.97 for females. The life expectancy of three-year-old children 
was only slightly lower, i.e., 45.55 for males and 42.31 for females.‘ These find- 
ings indicated a substantial change in the Guamanian life expectancy in ap- 
proximately three centuries, as in 1672 Padre de Sanvitores reported, ‘‘They 
[the Chamorros] remain in good health to an advanced age, and it is very 
normal to live 90 or 100 years.’” Principal causes of death in Guam during 
1949 were, in order of frequency, pulmonary tuberculosis, acute gastro- 
enteritis, bronchopneumonia, amyotrophic lateral sclerosis, prematurity, cere- 
bral hemorrhage, and congestive heart failure.® 

Purpose of Study.—This study was instituted in December, 1949, by two 
of the writers (R. G. G. and S. T. 8.), who were, at that time, members of the 
faculty of the School of Dental Assistants in Guam. This school was estab- 
lished by the Navy Department in 1947 and offered a course in dentistry to 
the natives of the islands of the Trust Territory. The Trust Territory of the 
Pacific Islands includes those islands formerly under mandate to Japan by 
the League of Nations, and which, at the termination of World War II, were 
given in trust by the United Nations to the United States. The Government of 
the Trust Territory of the Pacific Islands is presently (December, 1950) ad- 
ministered by the Navy, but will eventually pass to the Department of the 
Interior. Guam is not a part of the Trust Territory as it is a possession of the 
United States, but a dental school, as well as medical and nursing schools, 
were advantageously located there because of its proximity to the islands of 
the Trust Territory, its location on major trade routes, its population, which is 
the largest in Micronesia, and because of the benefits offered the schools by 
incorporating them into the structure of the United States Naval Medical 
Center, which was already in existence in Guam. This organization included 
in its activities the Guam Memorial Hospital, which was established for the 
treatment of Guamanians although staffed by Navy doctors, the United States 
Naval Hospital, Guam, and a central pathology laboratory. The facilities of 
the Guam Memorial Hospital, especially, and the pathology laboratory ex- 
tended additional benefits to both schools. This arrangement was modified 
somewhat in July, 1950, when the Naval Government of Guam was replaced 
by a civilian government sponsored by the Department of the Interior. Since 
that date the Guam Memorial Hospital has been administratively separated 
from the Naval activities and functions under a civilian staff. 

The School of Dental Assistants offered a 4%4-year course of instruction, 
at the termination of which its graduates return to their home islands to prae- 
tice dentistry. Entering students were required only to have a vocabulary of 
500 English words. During the first eighteen months of residence students 
were given instruction in preprofessional subjects as English, mathematies, 
inorganic chemistry, physics, ete. During the next subsequent year they re- 
ceived instruction in basic professional sciences as anatomy, organie and 
physiologic chemistry, general and oral embryology and histology, physiology, 
operative dentistry, and dental materials. The last two years were spent 
under instruction in the clinical dental subjects and in gaining active clinical 
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experience in the School Clinic. After graduation each student was to serve 
a two-year internship in the hospital for his own group of islands, and, after 
this period, was eligible for licensure in the independent practice of dentistry. 
The dental course was based on, but does not duplicate, the curriculum taught 
in dental schools in the United States. Students who started in the School 
in Guam had a far more limited background than do American students, and 
had a tremendous language handi¢gap, even though most of them were at least 
trilingual (i.e., native language, Japanese, and English). The most im- 
portant deviation, however, is the difference in the actual requirements of 
dental practice in the United States and in Micronesia. In the Pacifie Islands 
there are large numbers of natives who have never had any dental care and 
who have not the faintest concept of oral hygiene or dentistry. The education 
of these people constitutes a considerable share of the benefits which the 
dental practitioner can bring to his patients. Since there are no dental special- 
ists to whom difficult problems may be referred, the graduate must be able to 
diagnose and treat virtually all his patients. This consideration requires that 
a substantial amount of instruction in oral diagnosis, pathology, and surgery 
be given. On the other hand, because of the limited economic, educational, 
and social standards of the islands, the fabrication of cast gold restorations 
must be kept to a minimum, a circumstance which reduces the amount of 
instruction necessary in operative dentistry and prosthetics. Students did, 
however, gain considerable clinical experience in the fabrication of wrought 
partial dentures, full dentures, acrylic jackets, amalgam restorations, ete. 
Conventional standards of practice were complied with in the treatment of 
all patients under the care of the School Clinie. 

The equipment of the School in Guam was modern and in good repair. 
Similar conditions of practice exist in those islands of the Trust Territory in 
which electric power is available. There are civil administration units, with 
small hospitals, for each group of islands. Students were given didactic and 
laboratory instruction in equipment repair, so that by graduation they would 
be able to cope with the inevitable equipment failures which they might face 
after commencement. 

Further discussion of this school is not indicated in this report, but it 
ean be safely affirmed that its graduates are well qualified to cope with the 
dental problems of this part of the world. The use of the word ‘‘ Assistants”’ 
in the School’s title was actually a misnomer as the students are not being 
taught to be assistants and will enter independent dental practice after 
graduation (Fig. 1). Since January, 1951, when the bulk of this report was 
written, the medical and dental schools in Guam were taken over by the 
Department of the Interior and all the students transferred to Suva, Fiji 
Islands, where a medical school for native practitioners had been in existence, 
under the aegis of the government of New Zealand, for a number of years. 
We are not familiar with the standards of dental training prevalent in the 
school at Suva, but hope that the curriculum and teaching levels originated 
in Guam will be continued. 
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It was recognized early that the oral characteristics of the Guamanians 
treated in ‘the School Clinie differed from the usual clinical findings of Ameri- 
can dental patients, and it was considered that an evaluation of these char- 
acteristics would be of benefit not only for the instruction of students, but 
also that the procedures themselves would help educate the students in the 
importance of public health principles in dentistry and would impress on them 
the information which can be gained from the maintenance of accurate records. 
It was decided to compare the findings observed in the School Clinic with those 


observed in typical Guamanian villages. Three of the latter were selected. 





Agana, the capital of Guam, and certainly the most westernized of its towns, 


is located on the west coast of Guam, near the 


midst of the area most densely populated by continental Americans. In 


Agana, school children only were examined. 


inland, and is probably the most agricultural of the Guamanian villages. It 


is located about three miles from a hard-surfaced road and is generally thought 
of as having relatively little contact with the off-island population just 
described. Both school children and adults were examined in Talofofo. 
Inarajan, the third village, is the most isolated of the three from the non- 
native group. It is located on the coast about seven miles from a hard- 
surfaced road, and is in a restricted part of the island, i.e., non-Guamanians 

It 


cannot enter without a special pass signed by the Police Commissioner. 


Dental School, and in the 


Talofofo, the second village, is 
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has a fine small harbor, and by virtue of its location would be expected to 
include a larger percentage of fish and shellfish in the diets of its residents 
than would the other two villages. In Inarajan both school children and 
adults were examined. In May, 1950, the population of Agana was 502, of 
Talofofo, 894, and of Inarajan, 1,507. 


Dietary Habits of Guamanians.—Generally speaking, the dietary pattern 
of Guamanians ean be divided into three periods, i.e., prewar, wartime, and 
postwar. Before the war the economy of Guam was limited, and most of the 
foods consumed were produced locally. During the war much of the vegetable 
crop was confiscated by the Japanese. Since the war, Guam has enjoyed a 
booming economy which has resulted in the importation and consumption of 
large amounts of canned and processed foods, and confections, which were not 
in good supply prior to the war. 

Most Guamanians, before, during, and since the war, ate large amounts of 
tortillas made from dried corn or soaked Federico palm, breadfruit, rice, and 
taro, all of which are outstandingly high in carbohydrate content. Flour has 
always been imported, and a local hard bread and imported hardtack, or 
ship’s biscuit, have always been popular. Prior to the war most Guamanians 
ate large quantities of citrus fruits but are no longer able to do so because 
of the gradual destruction of the trees, by parasites, since 1932. 

Prior to the war proteins were obtained in the forms of eggs, poultry, 
pork, and fresh fish. Vegetables were also in abundance. During the war 
most of the natives subsisted on clams, shrimp, eels, bananas of the plantain 
variety which require cooking, taro leaves, mangoes, and papayas. Since the 
war local sources of proteins have been greatly diminished. Guamanians seem 
to have lost the skill of fishing outside the reef, and only a small part of the 
demand for fresh fish can be satisfied. Eggs have increased in price from 
$0.20 per dozen, prewar, to $1.50 per dozen, postwar. Hens have similarly 
increased in cost from $0.35 to $5.00. A small pig now costs $35.00. In spite 
of these scarcities, Guamanians probably get more meat since the war than 
they did before it, as they now have sufficient funds to buy canned and 
processed fish, and canned, processed, and fresh meat imported from abroad. 
Canned sardines or potted meat and hardtack are still an extremely popular 
noon meal.’ The values of imported foodstuffs, mostly rice, sugar, flour, and 
miscellaneous foodstuffs, had risen from $280,592.31 in 1924° to $2,560,271.66 
in 1949,° although during this period the Guamanian population did not quite 
double in size. Confections and carbonated drinks which were almost un- 
known in Guam before the war are now consumed in large quantities, espe- 
cially by children. The 222 children in the Agana Public School purchased 
daily, from one nearby stand, 100 bottles of carbonated drinks, 48 doughnuts, 
4 gallons of ice cream, and 100 frozen confections on sticks. The 256 children 
in the Talofofo School purchased daily, from four conveniently located stores, 
a total of approximately 600 bottles of carbonated drinks and 100 candy bars. 
The village of Inarajan, which had a population of 1,507, purchased weekly 
400 cases of one brand of carbonated drinks alone. To this figure must be 
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added a sizable quantity of other brands of carbonated beverages, plus a con- 
siderable quantity which is consumed by Inarajans but not purchased in 
Inarajan, and which, consequently, has not been included in this figure. Pos- 
sibly one reason for the large consumption of carbonated beverages by the 
Guamanian children is the almost complete lack of milk in Guam, and, 
reputedly, throughout Micronesia. For this reason most Guamanian mothers 
nurse their babies for at least one year and frequently for as much as two and 
one-half years. 

The Use of the Betel Nut in Guam.—The most unusual oral characteristic 
observed in the Guamanian oral cavity by the unaccustomed western observer 
is the evidence of frequent use of the betel nut, which is usually indicated by 
a red-brown to black staining of the caleulus on the teeth, and a reddish stain- 
ing of the bueeal and lingual mucosa (Fig. 2). The use of the betel nut by the 
Chamorros was probably first described by Pretty,’ in 1578, as follows: “Their 
teeth are black as pitch, and they renew them often by eating a herb with a 
kind of powder, which they always carry about with them in a case for the 
same purpose.” The betel nut is actually the nut of the areca palm (Areca 
catechu linne) which is indigenous to the Malay Peninsula, but which has 
migrated to India, China, the Philippines, Africa, Guam, ete. The betel palm 
grows from 30 to 50 feet in height. There is also another variety of betel palm 
in Guam which the natives call ‘‘Chinese betel,’’ and the nuts of which, they 
say, are inedible. The fruit of the areca palm is 2 to 3 em. in diameter and 
is ovoid in shape. It has an outer fibrous envelope, not unlike coconut husk, 
which contains the nut. The nut itself is brownish, rounded in shape, and re- 
sembles a chestnut (Fig. 3). Internally, the nut is red-brown with whitish 
center and veins. It is very hard and has a bitter taste (Fig. 4). The nut con- 
tains large amounts of tannin, as well as gallie acid, lignin, and several 
alkaloids, of which arecoline is the most important.’ Arecoline is oily, 
strongly alkaline, and boils at about 220° C. It is similar in action to pilo- 
carpine and muscarine, and stimulates the sweat, salivary, lacrimal, gastric, 
pancreatic, and intestinal glands, and the mucous cells of the respiratory tract. 
The gastric glands are stimulated to secrete a juice rich in acid, and especially 
abundant in pepsin and mucin. It stimulates the smooth muscle of the in- 
testinal tract by increasing its tone and motility.’ The increased peristalsis 
which results will cause the expulsion of the hookworm. The betel nut is 
extensively chewed in Guam today, although there has been some tendency to 
deny its use by the Guamanians as they feel that the American population of 
the island considers its use primitive and old-fashioned. It is generally ac- 
cepted that children usually start using the nut at about 11 years of age and 
continue throughout life. During their early years they chew the nut alone, 
but as they grow older they will wrap the nut in the leaf of the piper, or 
pepper, betel (Fig. 3), from which the nut gets its popular name, to improve 
its taste. This leaf is called ‘‘populi’’ by the Guamanians. Older and more- 
advanced users will also add what they call ‘‘lime’’ to the quid to increase 
additionally its palatability. This is actually coral which has been burned by 
a wood fire for twenty-four hours and then crushed. Wheateroft and asso- 
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ciates’® described this preparation as calcium oxide with traces of sodium 
chloride, phosphates, and impurities, and indicated that when burnt coral is 
mixed with saliva, calcium hydroxide, which is irritating to the oral mucosa, 
is formed. Older users will sometimes also add some tobacco to the quid for 
additional flavoring. Guamanians who are betel users regard the nut as 


Fig. 3. 


Fig. 4. 
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sarminative and digestive, and usually chew the nut after meals for an hour 
or longer. They are unquestionably correct in this assumption, as mentioned 
previously in the discussion of the pharmacology of arecoline. Trays of betel 
nuts, piper leaves, lime, ete., are usually passed after meals and on social 
occasions. Many Guamanians also chew the nut for its astringent effect on the 
oral mucosa, and because they say it will cure ‘‘hangovers.’’ The Guamanians 
chew the dried nut from which the husk has been removed, and some even 
own a special type of scissors which has been designed for this purpose. This 
custom of husking the nut is by no means universal as, in the Palau Islands, 
and presumably in other places as well, the green nut with its husk is chewed. 

An attempt was made to evaluate the actual incidence of betel use in 
Guam. Clinie patients were questioned as it was presumed that this group 
would have the highest incidence of dental caries, and there was speculation 
whether there would be any relationship between the caries incidence and the 
use of the betel nut. Individuals examined in Agana, Talofofo, and Inarajan 
were also questioned. In all, 2,001 individuals were interrogated. Individuals 
who admitted use of the betel nut at least once every three days were con- 
sidered to be users; all others were considered to be nonusers. No users under 
6 years of age were observed, but by 10 years of age approximately 25 per cent 
of the population admitted its use. In all, 822 admitted betel users, or 41.1 per 
cent of the group, were observed. Forty-three per cent of the clinic patients 
admitted frequent betel chewing, as did 50.4 per cent of the Aganans, 48.6 per 
cent of the Talofofans, and 30.4 per cent of the Inarajans (Table I). The low 
incidence of use in Inarajan is probably the result of the extreme youth of a 
large number of individuals examined there, as among the 20- to 40-year age 
group the incidence of betel use is almost the same as for the same age group 
in Talofofo. The incidence of betel use by adults in Talofofo and Inarajan 
was decidedly higher than by clinic patients in the same age groups (Table I). 
These findings indicate that a large part of the Guamanian population and the 
majority of adults chew betel with some degree of frequency. Actually, it is 
our impression that the figures reported are a little low, judging from such 
criteria as staining of dental calculus and the oral mucosa. Incidentally, it 
should be mentioned that betel-chewing Guamanians who practice reasonably 
good oral hygiene, and especially those who have had oral prophylaxes by 
dentists or trained hygienists, do not have the characteristic staining of the 
dental calculus. The red-brown pigmentation of the buceal and lingual 
mucosae can readily be removed by rubbing with the finger or a cotton 
applicator. 

Reason indicated that if our impressions were correct, frequent use of 
betel lowered the incidence of dental caries. This reduction would be ae- 
complished by either or both of two mechanisms, i.e., mechanical cleansing by 
the mastication of the tough fibrous nut, and by the elevation of the pH of the 
saliva as a result of the high alkalinity of the nut itself. Two procedures were 
carried out to determine the actual effect of betel chewing on the salivary pH. 
In the first of these the pH of the salivary secretions of 50 nonusers of betel 
was determined using Phenaphthazine (commonly known as Nitrazine) paper. 
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Nitrazine as an indicator is probably not completely accurate, but no other 
feasible system of salivary pH determinations was available in Guam. While 
Nitrazine paper may not accurately indicate the actual pH of the solutions 
tested, it is probably reasonably accurate in indicating the relative pH of the 
different solutions tested. The average pH for the group was 6.24. Each 
subject was then instructed to chew half a betel nut for a period of two 
minutes and then to expectorate as much of the oral contents as possible. The 
pH of the salivary secretions was then redetermined and indicated an average 
salivary pH of 7.47, a mean increase of 1.23 pH units. Redeterminations of the 
pH of the salivary secretions were made every fifteen minutes until the salivary 
pH of each individual had returned to its original level. The subjects were 
instrueted not to rinse their mouths with water during the course of the 
procedure, but three failed to understand and rinsed, regardless. These three 
have been deleted from the series. This noneconformity usually resulted in a 
decrease in the duration of the elevation of the pH of the saliva. This in- 
crease lasted from fifteen minutes to over two hours, with an average increase 
in salivary pH which lasted one hour. The number of individuals whose salivary 
secretions returned to their original pH values during each fifteen-minute 
period is shown as follows: 

30 minutes 1 

45 minutes 

60 minutes 

75 minutes 

90 minutes 

105 minutes 

120 minutes 


More than 120 minutes 
Average, 73.0 plus minutes 


on) ae os) 


Complete evaluations of the increase in the pH of the saliva of each 
individual may be observed in Table II. 

To evaluate further the influence of frequent betel chewing on salivary pH, 
the pH of the salivary secretions of betel chewing and nonchewing individuals 
was determined for a group of 895 subjects. These ranged in age from 11 to 
69 years, inclusive. The average salivary pH for the betel chewing group was 
6.5 as compared with 6.1 for the nonchewing group. This difference of 0.4 
pH units may seem to be inconsequential, but actually a solution of pH 6.5 is 
considerably more basic than one of pH 6.1. At this point it seems pertinent 
to quote from Best and Taylor,’ ‘‘ Attention should be drawn to another point 
that is not quite so obvious, namely, that a solution of a pH 5.00 is more acid 
not simply by a sixth than a solution of pH 6.00, but is in fact ten times more 
acid. A pH of 3.00 represents an acidity of 1,000 times greater than a pH of 
6.00.’ Both these evaluations indicated that betel chewing not only sub- 
stantially increased the alkalinity of saliva, but that the increase was main- 
tained for a substantial part of the between meal periods. It seemed evident 
that an individual who chewed betel after each meal would not only benefit 
from the cleansing effect of the fibrous nut, but that the pH of his saliva 
would remain elevated until a considerable part of the food debris had been 
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removed from the oral cavity. These findings indicated that habitual chewing 
of the betel nut might be a potential consideration in the reduction of dental 
caries. 


TABLE II. MAXIMUM PH ELEVATION oF SALIVA FOLLOWING Two MINUTES’ BETEL 
CHEWING: DURATION OF ELEVATION 











ORIGINAL INITIAL DURATION OF pH 
SALIVARY pH PH INCREASE INCREASE 
1 5.8 1.4 Over two hours 
2 6.4 0.8 30 minutes 
3 5.5 0.8 Two hours 
4. 5.6 1.6 105 minutes 
5. 5.7 15 One hour 
6 6.2 1.0 One hour 
7 6.3 1.0 Two hours 
8. 5.9 1.5 Two hours 
9. 5.7 1.6 Over two hours 
10. 6.8 0.4 30 minutes 
11. 6.0 1.2 Over two hours 
12. 5.8 1.5 Over two hours 
13. 6.8 0.4 90 minutes 
14 5.6 1.6 30 minutes 
15. 6.2 1.1 90 minutes 
16. 6.1 0.9 Over two hours 
rT. 6.2 1.0 45 minutes 
18. 6.5 0.5 30 minutes 
19. 6.8 1.0 One hour 
20. 6.3 1.5 30 minutes 
21. 6.3 } Se | 105 minutes 
22. 6.9 1.0 30 minutes 
23. 6.5 1.4 90 minutes 
24. 3 17 One hour 
25. 6.5 0.9 75 minutes 
26. 6.4 1.1 30 minutes 
27. 6.2 13 105 minutes 
28. 6.4 1.1 One hour 
29. 6.3 23 45 minutes 
30. 7.0 0.9 75 minutes 
$1. 6.5 1.2 One hour 
32. 6.5 1.4 30 minutes 
33. 6.5 1.4 30 minutes 
34. 6.3 0.9 45 minutes 
35. 6.5 0.8 75 minutes 
36. 6.8 1.2 45 minutes 
37. 5.8 2.2 Over two hours 
38. 5.8 2.2 Over two hours 
39. 6.3 1.1 75 minutes 
40. 6.3 Ee Over two hours 
41. 5.5 2.5 Two hours 
42. 5.7 2.3 One hour 
43. 5.7 1.38 30 minutes 
44, 6.3 0.5 30 minutes 
45. 6.1 0.9 45 minutes 
46. 6.2 0.8 One hour 
47. 6.0 1.0 75 minutes 





Dental Hygiene Habits of Guamanians.—During the field trips to Agana, 
Talofofo, and Inarajan, the 962 individuals examined were questioned con- 
cerning their oral hygiene habits. These varied in age from 5 to 69 years. 
Subjects were first questioned concerning the frequency of routine dental 
evaluations by inquiries concerning the number of annual visits to a dentist. 
In those instances in which individuals reported visiting a dentist less than 
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one time annually, they were advised to total the number of dental visits made 
by each subject during his lifetime. As could be anticipated, only 7 Gua- 
manians, 5 from Agana and 2 from Inarajan, reported routine dental evalua- 
tions at least once annually. Sixty per cent of all Guamanians had never had 
any form of dental evaluation whatever prior to this evaluation. Considera- 
tion of these findings indicated that 44 per cent of the 227 Aganans, 74 per cent 
of the 282 Talofofans, and 60 per cent of the 446 Inarajans had never visited 
a dentist. The remainder of the population had visited dentists only rarely, 
usually for the treatment of an acute emergency. A compilation of the com- 
plete findings concerning the dental care of Guamanians is recorded in Table 
IIT. 








TABLE IIIT. DentTAL CARE OF GUAMANIANS BY VILLAGES AND AGES 


| AGANA si ~ TALOFOFO — INARAJAN 














j 
| SIZE | NEVER RARELY NEVER RARELY | NEVER | RARELY 
OF | VISITED | VISIT | VISITED | VISIT | VISITED VISIT 

AGE | GROUP DENTIST DENTIST DENTIST DENTIS | DENTIST | DENTIST 

5 6 vs 3 0 3 0 
6 16 . a: 13 1 2 

7 85 19 7 22 2 34 1 
8 91 14 3 18 1 50 5 
9 77 1] 6 12 3 39 6 
10 59 3 7 16 2 25 6 
11 54 4 13 4 3 12 18 
12 73 7 13 9 6 14 23 
3 64 4 15 7 3 11 23 
14 67 9 16 7 5 11 19 
15 71 11 17 9 6 11 16 
16 63 12 18 9 4 10 9 
17 28 } 7 3 5 1 7 
18 11 3 2 1 1 1 3 
19 8 0 2 3 0 1 2 
20-29 66 Z od 19 16 12 17 
30-39 72 . a 24 11 18 19 
40-49 37 i Fe’ 26 3 6 2 
50-59 10 i a 2 2 5 1 
60-69 4 os m 1 0 1 2 
Total 962 101 126 208 74 267 179 





Five residents of Agana and two of Inarajan regularly visit dentists. 
Agana: Forty-four per cent of subjects had never visited a dentist prior to this series. 
_ Talofofo: Seventy-four per cent of subjects had never visited a dentist prior to this 
series, 
Inarajan: Sixty, per cent of subjects had never visited a dentist prior to this series. 
Based on the above findings, 60 per cent of all Guamanians had never had any form of 
dental evaluation prior to the above examinations. 


The foregoing findings might indicate that Guamanians were extremely 
careless about their dental health. In their defense, it should be mentioned 
that at the time these examinations were undertaken, December, 1949, there 
were almost no sources of routine dental care open to nonmilitary Guamanians 
except for the Dental School Clinic. Natives of Agana, who lived conveniently 
near this clinic, apparently availed themselves of its facilities, as 56 per cent 
of the Aganans had, at one time or other, some type of dental care. Since this 
evaluation was completed, the Government of Guam has opened a dental 
clinie for school children, in Agana, which is staffed by a dentist, and two 
Guamanian dental hygienists who were trained in the Dental School. In addi- 
tion, two civilian dentists have established practices in Guam, one in Agana 
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and one in nearby Sinajana. These additions to the supply of available dental 
eare have unquestionably improved conditions, but it will probably be many 
years before Guamanians generally avail themselves of routine, periodic, 
dental evaluations. 

During these examinations the subjects were also questioned as to the 
type of toothbrush, if any, each used, but were not questioned concerning the 
frequency of use. Those owning toothbrushes were asked to bring them when 
they reported for examination. Not one of the 962 individuals questioned 
owned a satisfactory toothbrush. Forty-nine per cent of the group surprised 
the examiners by informing them that they brushed their teeth with betel 
husk. An example of this betel husk toothbrush is shown in Fig. 4, and 
photographs of a Guamanian girl using a brush of this type are shown in 
Figs. 5 and 6. Almost the only factors in favor of these betel brushes are 
that they are better than no brush at all, and that it is difficult for the user to 
brush in a mesiodistal direction and produce cervical abrasions. In Agana, 
only 13 per cent of the individuals examined used the betel brush as compared 
with 58 per cent in Talofofo and 81 per cent in Inarajan. The lower figure in 





Fig. 5. Fig. 6. 


Agana is probably due to the proximity to stores, in which manufactured 
toothbrushes are on sale, and to the Government of Guam Department of 
Publie Health and to the Guam Memorial Hospital, where manufactured tooth- 
brushes were distributed. These brushes were almost universally much too 
large, especially for children, and had brushing surfaces which were not 
conducive to good oral hygiene. In all three villages, almost all the manufac- 
tured toothbrushes had been distributed either by the Guam Memorial Hospital 
or the Guam Department of Health. Since January, 1950, each patient given 
an oral prophylaxis in the Dental School Clinic has been given a satisfactory 
‘*professional’’ type toothbrush and instruction in its use. The complete 
findings describing the types of toothbrushes used by Guamanians are shown 
in Table IV. Attention should be drawn to the very obvious circumstance that 
the failure of the Guamanian populace to provide themselves with proper 
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toothbrushes is due largely to a lack of proper instruction and the inavail- 

ability of proper brushes. It should be noted that of the 962 individuals 

questioned, only 16 admitted that they owned no toothbrush of any sort. 
TABLE IV. TYPES OF TOOTHBRUSHES USED BY GUAMANIANS BY AGE AND VILLAGES 





| AGANA | TALOFOFO INARAJAN 
| INADE- | INADE- | | INADE- 
TOTAL QUATE BETEL | QUATE | BETEL | QUATE | BETEL 
THREE TOOTH- NUT TOOTH- NUT TOOTH- NUT 
AGE | VILLAGES | BRUSH BRUSH BRUSH BRUSH BRUSH BRUSH 
5-6 22 oan — 13 a a oe 
7-11 366 82 1 52 29 104 87 
12-19 385 115 29 37 41 50 112 
20-29 66 = 6 29 4 27 
30-39 72 : ee 5 28 5 32 
40-49 37 - sé 1 28 0 8 
50-59 10 a = 0 4 1 5 
60-69 4 ” m 1 0 0 3 
Total 962 197 30 115 161 166 277 


Five residents of Agana, six residents of Talofofo, and five residents of Inarajan practiced 
no type of oral hygiene whatsoever. 
Agana: Thirteen per cent of those questioned brushed teeth with betel husk. 
Talofofo: Fifty-eight per cent of those questioned brushed teeth with betel husk. 
Inarajan: Eighty-one per cent of those questioned brushed teeth with betel husk. 
Based on the above findings, 49 per cent of all Guamanians brush their teeth with betel 


husks. In no instance was a toothbrush observed which was considered to be satisfactory. 


Dental Caries in Guamanians.—Several evaluations were made in an at- 
tempt to learn something about the incidence of dental caries in Guam, i.e., 
its distribution among the several age groups and localities. 


TABLE V. AVERAGE DMF RaTE For GUAMANIAN VILLAGES AND FOR GUAMANIAN PATIENTS IN 
ScHooL CLINic BY AGES, INCLUDING, DEcIDUOUS TEETH 

















CLINIC TOTAL OF ALL 
PATIENTS AGANA TALOFOFO INARAJAN GROUPS 
NO. IN NO. IN NO. IN NO. IN | | NO. IN 

AGE GROUP | DMF GROUP | DMF GROUP | DMP GROUP | DMF GROUP | DMF 

5 and 24 8.8 = = 3 10.0 a o 27 8.6 
under 

6 12 10.8 = i 14 4.3 “4 rs 26 7.3 

7 36 12.5 26 9.1 22 7.5 35 5.7 119 8.3 

8 29 9.7 17 5.2 19 5.8 53 &.7 118 5.7 

9 28 7.5 16 5.6 15 5.7 44 3.5 103 5.2 

10 32 6.9 10 4.0 16 3.9 31 2.8 89 4.5 

11 31 8.3 17 3.2 7 1.4 30 2.2 85 5.5 

12 38 7.8 21 2.7 14 2.2 6 2.1 109 4.2 

13 38 8.6 20 3.8 10 3.6 3 2.7 102 5.3 

14 46 9.4 23 3.3 12 2.8 30 4.3 111 6.2 

15 46 8.2 27 4.7 15 4.3 27 2.7 115 5.5 

16 64 7.3 31 3.2 13 4.2 19 2.1 127 5.2 

17 71 7.3 12 4.6 8 6.3 8 3.9 99 6.6 

18 48 8.1 5 2.4 2 3.0 4 5.2 59 7.9 

19 49 8.8 2 2.5 3 0.7 3 3.0 57 7.6 

Total 592 8.4 227 4.3 173 4.6 354 3.3 1,346 5.9 


DMI'’s (Diseased, Missing, Filled Index) for all teeth, deciduous and 
permanent, were evaluated for Agana, Talofofo, Inarajan, the Guamanian 
patients treated in the Dental School Clinic, and a compilation of all of these. 


This information is compiled in Table V. 
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Patients ranged in age from 5 years and under to 19 years. All examina- 
tions were performed with mouth mirrors and explorers with adequate 
natural, or artificial, light. The results of these examinations were also 
compiled to show the average DMF’s for the several age groups observed in 
Agana, Talofofo, and Inarajan, but not ineluding the eclinie group. This 
procedure was thought to be indicated because, as noted previously, almost 
any Guamanian who presents himself for dental treatment usually does so 
because of an acute emergency. On this basis, it would be expected that the 
incidence of dental caries would be higher in the clinic patients than in the 
residents of the three villages. The compilation of the average DMF for the 
754 subjects who were not clinie patients is shown in Table VI. A comparison 


TABLE VI. DMF RATE ror GUAMANIANS, Not INCLUDING CLINIC PATIENTS, SHOWING 
VARIATION BY AGES 














AGE | “NU MBER “IN GR 0U Pp AVERAG E DMF/SUI BJECT 
5 and under 3 10.0 
6 14 4.3 
7 83 8.0 
8 89 4.5 
9 75 4.4 
10 57 3.3 
11 54 2.4 
12 71 2.3 
3 64 3.2 
14 65 3.8 
15 69 3.8 
16 63 3.0 
17 28 4.8 
18 i1 3.5 
19 8 2.0 
Total 754 4.0 








of the DMF’s per subject for Guam (not including clinie patients) and for 
the United States and other countries is shown in Table VII. The average 
DMF per Guamanian subject, for all age groups, is 4. 


TABLE VII. COMPARISON OF DMF PER SUBJECT IN GUAM AND IN OTHER LOCALITIES 


























AGE UNITED ‘ST. ATES UNITED KINGDOM VIRG IN ISL ANDS _ GUAM 
8 5.6 (14)* ; 7.9 (16) 4.3 
10 3.7 (14) - 5.7 (16) 3.3 
12 3.0 (14) 3.3 (15) 6.2 (16) 2.3 
14 3.2 (16) 3.8 (15) 8.3 (16) 3.8 
5.0 
18 11.2 (17) 2 11.2 (16) 3.5 
30-34 20.2 (18) . - 3.8 





*Parenthesized figures apply to references in the bibliography. 


Table VII clearly indicates that the general level of dental caries is con- 
siderably lower in Guam than in the United States or in the British Empire. 
Volker’® pointed out that the average American will have caries experience in 
50 per cent of his permanent teeth by the time he is 30 years of age. At this 
age the average Guamanian has had only 12.5 per cent of his teeth similarly 
affected. 
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In spite of the relatively low index of dental caries among Guamanian 
adults and older Guamanian children, the incidence of dental caries among 
Guamanian children under 8 years, and especially under 6 years of age is 
quite high. The average DMF for the 27 subjects 5 years and under who were 
examined was 8.6. This rampant pediatric decay apparently largely affects 
the deciduous teeth, and has been described by Miller?® as ‘‘odontoclasia.”’ 
This process is a rapid disintegration of enamel followed by dentinal caries, 
which Miller attributes to faulty nutrition. In Guam, multiple extractions 
were frequently necessary in 3-year-old children. Odontoclasia does not oceur 
in the United States and its incidence is largely limited to the tropics. Enamel 
destruction often starts on surfaces which are normally regarded as being 
relatively immune, as the labial and lingual surfaces of the anterior teeth.” 
(Figs. 7 and 8.) Miller further hypothesizes that odontoclasia is apparently 
related to nutritional abnormalities of the prospective mother, including eal- 
cium insufficiency, excess of acid-ash foods, and climatie conditions which 
accentuate the harmful effects of acid-ash intake. Vitamin D insufficiency 
should not be a factor as an adequate source of this vitamin is present in the 
tropics in natural sunlight. Vitamin D does, however, have a marked potential 
acidity, and when supplied in abundance, especially in the tropics, a highly 
alkaline diet is required to offset its acid-forming effect in the system.”° The 
occurrence of zones of odontoclasia, as gingival one-third, incisal one-half, ete., 
(Figs. 7 and 8) suggests variations in the mother’s health or diet during the 
period of gestation.*° 

The climatic and dietary conditions described by Miller are certainly 
present in Guam. However, excessive sunlight and the described dietary de- 
ficiencies, especially of calcium, are also present in the other islands of Micro- 
nesia, but dental students from the Marshalls, Palaus, and East and West 
Carolines have assured us that extensive infantile dental caries is not prevalent 
in their islands. It is recognized that these students were not well-qualified 
observers before they started dental training. A naval dental officer has con- 
ducted careful dental examinations in Woleai and Lamotrek, in the Western 
Carolines, and reported that he observed only three cases of odontoclasia in 
approximately 500 dental examinations.”  Odontoclasia apparently had about 
the same incidence in prewar Guam as the time of writing.” In Guam destruc- 
tive dental processes which affect the permanent teeth are also present. These 
resemble odontoclasia in that the process often starts on surfaces which are 
normally regarded as being relatively immune, as the labial and lingual sur- 
faces of the anterior teeth. A photograph showing this process in a 13-year- 
old Guamanian boy is shown in Fig. 9. 

Evaluation of Table V which shows the general distribution of dental 
caries throughout Guam shows an average DMF of 4.3 per subject in Agana, 
4.6 per subject in Talofofo, and 3.4 per subject in Inarajan. It seems evident 
‘that the incidence of dental caries is equally distributed throughout Guam 
and that local considerations are not of importance in the development of the 
caries process. The average DMF for the clinic group of 592 patients was 8.4 
per subject. This figure is considerably higher than the average DMF per 
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subject for the individuals examined in the several villages, which was 4.0 
per subject for 754 individuals. As mentioned previously, it was anticipated 
that the clinie group would have a higher incidence of dental caries than 
would those Guamanians who were not under dental treatment. The average 
DMF per subject for clinie patients of all ages was considerably higher than 
for the other individuals examined. 

Relationship Between Betel Chewing and Dental Caries.—Shourie** has 
already commented that Indian children in betel chewing areas have a lower 
incidence of dental caries than do children in those regions in which betel is 
not chewed. He attributed this condition to the leveling of the pits and fis- 
sures of the teeth by the abrasive action of the tough, fibrous nut. Observation 
of Guamanian dental patients also indicated that apparently those who chewed 
betel nut had a lower incidence of dental caries than those who did not. It has 
heen stated previously herein that use of the betel nut after meals probably acts 
as a mechanical cleansing agent, and individuals who chewed betel nut, in gen- 
eral, had a substantially higher salivary pH than did those who did not. Weis- 
berger** indicated that a low salivary pH is necessary for the decalcification 
of enamel. In consideration of these factors, 1,518 subjects between the ages of 
11 and 19 were examined for evidence of dental caries. This group, which in- 
cluded subjects from the several villages as well as clinic patients, were also 
questioned as to their use of the betel nut. Those who admitted its use once 
in three days were considered to be betel users. All others were considered to 
be nonusers. In retrospect, it would have been more accurate if only those indi- 
viduals who chewed betel nuts at least once daily were considered to be users, 





TABLE VIII. INFLUENCE oF BETEL USE ON CARTES BY AGE* 








SIZE NUMBER OF DMF/SUBJECT | NUMBER OF DMF/SUBJECT 











OF BETEL OF BETEL NONUSERS OF NONUSERS 
AGE GROUP CHEWERS CHEWERS OF BETEL OF BETEL 
1 85 48 3.3 37 5.9 
12 109 53 3.1 56 5.5 
13 102 47 3.9 55 6.4 
14 112 64 4.9 48 7.8 
15 115 65 4.6 50 6.5 
16 127 72 4.0 55 6.0 
17 99 50 §.5 49 7.8 
18 59 24 5.1 35 8.7 
19 58 27 6.4 31 9.3 
Total 866 450 4.4 416 6.9 





*This table includes all ‘Guamanians examined who were in these age groups. Clinic 
patients have not been excluded. Betel nut users average 36 per cent less dental caries than 
those Guamanians who do not chew betel nut. 
as the average increase in the salivary pH lasts only slightly more than an hour, 
which is long enough to arrest decalcification.** To be of much benefit in main- 
taining an elevation of salivary alkalinity, after meals, it would be necessary 
for a user to chew betel at least once, and preferably more often, each day. In 
spite of this misjudgment in collecting data, Table VIII shows an average DMF 
of 4.4 per subject for the 450 betel chewers and an average DMF of 6.9 per sub- 
ject for the 416 nonusers. This difference in caries evidence in betel chewing 
and nonchewing groups indicates that betel chewers in Guam have 36 per cent 
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less dental caries than do nonchewers. If the compilation had been prepared 
so that only daily users of betel were considered as such, the disparity in caries 
. Susceptibility between the two groups would probably have been even greater. 
Data on individuals less than 11 years of age were not included in this evalu- 
ation because of the low incidence of betel users of 10 and under, and because the 
findings would have been obscured by the development of many carious lesions, 
especially in the deciduous dentition, before use of the betel nut was started. 





Fig. 10. 


To understand further the effect of betel use on caries susceptibility, statis- 
ties were compiled among the betel and nonusing groups to indicate the number 
in each group having no DMF'’s per subject and the number in each group 
having DMF'’s of 10 or more per subject (Fig. 10). These data, which were 
collected on the field trips only and were not calculated for clinic patients, have 
been summarized below: 


Agana.—Of the 154 students in the Agana School between the ages 
of 11 and 19, 20 frequent betel users had no DMF'’s while only 13 non- 
users had no DMF'’s. In the same age group, of the individuals having 
10 or more DMF'’s per subject, only one was a frequent user, while 14 
were nonusers. In this age group there were 25 frequent betel chewers 
and 129 nonusers. On this basis, 20, or 80 per cent, of the frequent 
chewers had caries-free mouths, while only 13, or 10 per cent, of the 
nonusers had caries-free mouths. Only 1, or 4 per cent, of the frequent 
users had 10 or more DMF'’s, while 14, or 11 per cent, of the nonusers 
had DMF’’s of 10 or more. 

Talofofo.—There were 83 individuals in the 11 to 19-year age 
group in Talofofo. Of this number, 34 were frequent betel chewers 
while 49 were nonchewers. Ten, or 29.4 per cent, of the frequent users 
had caries-free mouths, while only 3, or 6.6 per cent, of the nonusers 
had earies-free mouths. In the same age group 2, or 6 per cent, of the 
frequent users had DMF'’s of ten or more, while 5, or 10 per cent, of 
the nonusers had DMF'’s of ten or more. There were a total of 177 
residents of Talofofo examined who were 11 years of age or older. Of 
this number 107 were frequent betel users while 70 were nonusers. Of 
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this number, 48, or 45 per cent, of the frequent users had caries-free 
mouths, and only 4, or 5.7 per cent, of the nonusers had caries-free 
mouths. On the other hand, 6, or 5.6 per cent, of the betel chewers had 
DMF’s of ten or more per subject, while 5, or 7 per cent, of the non- 
users had DMF'’s of ten or more. 

Inarajan.—In Inarajan there were 190 subjects in the 11 to 19-year 
age group, of whom 58 were frequent betel chewers and 132 were non- 
chewers. In this group 38, or 65.5 per cent, of the betel chewers had 
earies-free mouths, and only 6, or 4.5 per cent, of the nonusers had 
earies-free mouths. In the same age group, 6, or 10.3 per cent, of the 
frequent users had DMF’’s of ten or more, while only 2, or 1.5 per cent, 
of the nonusers had DMF’s of ten or more. There were a total of 273 
residents of Inarajan who were 11 years of age or older. Of this num- 
ber 118 were betel chewers while 155 were nonusers. Of the entire 
group, 57, or 48.3 per cent, of the betel chewers had caries-free mouths 
and 7, or 4.5 per cent, of the nonusers had ecaries-free mouths. In the 
same group, 11, or 9.3 per cent, of the frequent users had DMF'’s of ten 
or more, and 3, or 1.9 per cent, of the nonusers had DMF’’s of ten or 
more. 


In evaluating these findings it can be observed that in Agana, frequent 
betel chewers are eight times as likely to have caries-free mouths as nonchewers, 
and only one-third as likely to have DMF'’s of ten or more as nonusers. In 
Talofofo, also, the betel chewer is eight times more likely to have a caries-free 
mouth than the nonchewer, but in this town both groups are almost equally likely 
to have ten or more DMF'’s. In Inarajan, the frequent user has ten times as 
many chances of having a caries-free mouth as has the nonchewer, but is four 
and one-half times more likely to have ten or more DMF'’s than is the non- 
chewer. These comparisons seem to indicate that the frequent use of the betel 
nut, from childhood, is a considerable factor in the inhibition of dental caries 
in a large number of individuals, but that it may be of relatively little influence 
in the prevention of caries in those individuals who seem destined to have a 
large number of carious lesions. 

The data just described seem definitely to indicate that use of the betel nut 
is an outstandingly important consideration in the control of caries susceptibility 
in Guam. We do not suggest that this habit be encouraged in populations which 
do not chew betel, as a system of caries prophylaxis, but the findings are suffi- 
ciently conclusive to indicate that further studies be conducted, and that the 
earies-inhibiting effect of arecoline-containing dentifrices, of known concentra- 
tions, be evaluated. 


(Parts II and III of this article will appear in future issues of the Journal. 
References for the entire article will appear at the end of Part III.) 











SYNERGISTIC EFFECT OF SALIVA WITH AUREOMYCIN AND 
TERRAMYCIN 


FREDERICK W. KRAus, VILMA JOHNSON, AND Diana W. Casey, Boston, Mass. 


HEN it was discovered that aureomyecin and terramycin appeared in 

saliva after systemic administration,’ assays were performed to determine 
the concentrations of the excreted antibioties.2 Bioassays for antibiotics are 
essentially comparisons between the growth of microorganisms in media con- 
taining known and unknown concentrations of antibiotic. From this comparison 
the unknown concentration can be determined if there are present in the test 
samples no other agents affecting either the multiplication of bacteria or the action 
of the antibiotic. Since saliva is reported to contain such inhibitors as lysozyme* 
and inhibin,‘ the question arose as to whether saliva might have an influence 
either on the test organism or on the antibiotic under the condition of the assay. 

The answer to the first part of the question was sought by running ‘‘assays’’ 
of saliva alone. We diluted saliva serially in broth as though it contained an 
antibiotic, added the usual inoculum of our test organism, and incubated for 
eighteen hours at 37° C. Dilutions of individual or pooled saliva from 25 
volume per cent to 0.1 volume per cent were tested twenty-five times and the 
organism grew in 223 among 225 tubes. Saliva alone, therefore, does not appear 
to contain substances inhibitory to the growth of our test organism under these 
conditions. 

The next step of the problem was investigated by assaying saliva to which 
known amounts of antibiotics had been added in vitro. This assay, then, com- 
pared two known identical concentrations of antibiotics in different media and 
the media differed only by the very small admixture of saliva. 


Method 


I. For the broth standard, 0.5 ml. of a 2 meg./ml. solution of antibiotic in 
penassay broth was placed into the first tube starting the serial twofold broth 
dilution. For the saliva, 0.1 ml. penassay broth containing 10 meg./ml. antibiotic 
was added to 0.4 ml. individual saliva. Both saliva and antibiotic were diluted 
together serially by halves. Each tube was inoculated with 1.5 ml. of a suspen- 
sion of Bacillus cereus No. 5 var. mycoides* (also listed as Bacillus mycoides*). 
Thus the final concentrations in the first tubes were 0.5 meg./ml. of antibiotic 
and, in the tubes containing saliva, 20 volume per cent of individual saliva. 
The last tubes contained only broth and bacterial suspension. The antibiotic 
was kept under refrigeration except for the short time necessary for dilution and 
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inoculation. Immediately after inoculation the assays were placed in incubators 
at 37° C. After eighteen hours the tube contents were subcultured to agar plates 
from which the final reading was obtained after incubation for twenty-four 
hours. The last tube producing no growth on subculture or, in other words, the 
lowest antibiotic concentration completely preventing growth of the test organ- 
ism, was considered the end point. 
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t- Bactericidal Effect of Aureomycin on 
B. Mycoides A) in Broth (20 tests), 
° B) in Broth with 2.5 Vol.%* Pooled Saliva 
| (20 tests), C) in Broth with 0.63 Vol.t# 
Pooled Saliva (18 tests). 
Inoculum Standardized to 1.9 + 0.3 
Million Organisms per ml. 


















A) LDso = 0.0 + 0.01 meg/ml 
R.Es = 0.03 = 0.08 mcg/ml 

B) LDsq = 0.03 + 0.01 meg/ml 
ReEs = 0.03 = 0.05 meg/ml 
Curve parallel to A) within 
experimental error, differ- 
ence of LDso Nese 

C) LDgp = 0.02 + 0.01 meg/ml 
R.E. = 0.01 = 0.05 meg/ml 
Curve parallel to A) and 
LDso differs significantly 


: 











i 








8 


R.E. = Range of Endpoints 
* = Final concentration 


PERCENT BACTERICIDAL ENDPOINTS 
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CONCENTRATION OF AUREOMYCIN (mcg/ml) 
Fig. 1. 


The density of the inoculum was standardized by taking the following pre- 
cautions: (1) one small colony from an agar plate was inoculated into 5 ml. 
penassay broth and ineubated at 37° C. for eighteen hours; (2) 0.02 ml. of this 
culture was inoculated into 5 ml. penassay broth; (3) after incubation for six 
hours at 37° C., this culture was diluted 1:100 and distributed immediately into 


the assay tubes, 
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The results of these experiments are summarized in Table I. In order to 
recheck these results, we performed another series of tests with the following 
revised method : 

II. The final antibiotic concentrations of the first tubes were set at 0.1375 
meg./ml., and the dilution proceeded by equal steps of 0.0125 down to zero. 
Instead of individual: saliva, we used saliva pooled from three individuals. 
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Bactericidal Effect of Terramycin on 

B. Mycoides A) in Broth (19 tests), 

B) in Broth with 2.5 Vol.%* Pooled Saliva 

(20 tests), C) in Broth with 0.63 Vol.£# 
Pooled Saliva (20 tests). 

Inoculum Standardized to 1.0 + 0.3 
Million Organisms per ml. 











A) LDgp = 0.09 + 0.02 meg/ml 
RF. = 0.05 = 0613 ncg/nl 
B) Weg = 0.08 + 0.01 meg/ml 
RoE. = 0.06 = 0.09 meg/ml 
Curve not parallel to A) 
but LDsp differs significantly. 
C) WDep = 0.0 0.01 mg/ml 
RoFe = 0.0 = 0.09 meg/nl 











PERCENT BACTERICIDAL ENDPOINTS 


Curve parallel to A) and Dep 
differs significantly. 








RE. = Range of endpoints 
* = Final concentration 
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CONCENTRATION OF TERRAMYCIN (mcg/ml) 


Fig. 2. 


Saliva was not diluted serially, but added in constant amounts to each tube. 
Two series of tests were made with saliva, one containing 2.5 volume per cent, 
the other 0.63 volume per cent. The volumetric compensation necessitated by 
the addition of 0.05 ml. concentrated or diluted saliva was made in the inoculum. 
The organisms were cultured as before, then adjusted to a relative optical density 
of 0.02 on the Klett-Summerson photoelectric colorimeter at 660up. Subsequent 
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to 1:10 dilution with broth and prior to inoculation, the bacterial suspension was 
shaken with sterile glass beads for five minutes and sampled for plate counts. 
The average of forty-eight determinations showed that the inoculum was 
standardized to 1.0 + 0.3 million organisms per milliliter. The results obtained 
with this revised method are demonstrated in Figs. 1 and 2. 


TABLE I 











~ OCCURENCE OF END POINTS IN SERIAL TUBE DILUTIONS OF AUREOMYCIN OR TERRAMYCIN 
IN BROTH AND WITH ADDITION OF 80 VOL. % INDIVIDUAL SALIVA 
































Cone. of antib 05 0.25 0.13 0.06 0.03 0.02 LDgo +8.E. 
(meg./ml. ) (meg./ml.) 

Cone. of saliva (vol. %) 20 10 5 2.5 1.25 0.63 

Number of tube — ] _2 3 ae 5 « 6 

Aureo-broth (40 tests) 1 15 24 0.033 + 0.002 

Aureo-saliva-broth (20) 4 16 0.016 + 0.002 

Terra-broth (20 tests) 11 9 0.064 + 0.008 

Terra-saliva-broth (20) 19 1 0.040 + 0.004 

Control—plain saliva* 25 tests: Bacillus cereus failed to grow twice in first tube 








*Serially diluted with broth. First tube contained 25 vol. % saliva. 


Results and Discussion 


Standard.—Before discussing the influence of saliva on the action of the 
antibiotic, it may be appropriate to consider the results of assays in broth alone. 
The ‘‘standards’’ for aureomycin and terramycin (Table I) would be expected 
to have their end points always at the same concentration. This obviously is 
not so. The end points for aureomycin in broth fell either in the fourth or in 
the fifth tube except for once in the third tube. With terramycin the distribution 
was between the third and fourth tubes. This variation occurred either on dif- 
ferent days or on the same day, i.e., with different or identical generations of the 
test organism. Since other conditions were held constant, the variation in assays 
must be due to variation in the sensitivity of the bacterial populations to the 
toxie effects of the antibiotic. Tube dilution assays do not furnish graded 
responses as would turbidimetrie assays; instead they give all-or-none data of 
live or killed populations. Such data are amenable to graphie analysis of the 
dose-effect relationship. For example, we may assume that zero per cent of the 
populations (each population being represented by one tube) were killed by 
0.02 meg./ml. of aureomyein in broth, 24/40 or 60 per cent were killed by 0.03 
meg./ml., (24 + 15)/40 or 98 per cent by 0.06 meg./ml., and 100 per cent of 
the populations by a concentration of 0.13 meg./ml. of aureomyein in broth. By 
plotting these data according to the method of Miller and Tainter,* we arrived 
at a median bactericidal end point for Bacillus mycoides of approximately 0.033 
meg. aureomycin per milliliter penassay broth. 

Data obtained from the experiments performed with the revised method 
were plotted according to the more complicated method of Litchfield and Wil- 
eoxon.” This method permits accurate statistical comparison of different curves, 
but does not seem to possess advantages over the simpler method of Miller and 
Tainter, when only the determination of the LD5. is desired. The numerical 
results from Curve A in Fig. 1 may be compared with the example discussed 
above. Apparently, sensitivities of test organisms under the conditions of tube 
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dilution assays vary to such an extent that comparisons are unreliable when 
made between one broth standard and another. There is even less reliability 
if the comparison is between a standard and an unknown concentration in a 
- body fluid. 

Saliva.—The special influence of saliva on the action of the antibiotic be- 
comes apparent upon comparing the LD;, (Table I). One-half the dose of 
aureomycin and less than two-thirds the dose of terramycin in the presence of 
saliva produce the same effect as the full dose in broth alone. Since saliva by 
itself has no effect on the organism, we may assume that saliva is truly synergistic 
with aureomycin and terramycin in inhibiting Bacillus cereus in vitro. 

The synergistic substance seems to be present in similar amounts in saliva 
from twenty-five individuals. It is heat-labile, for saliva heated for ten minutes 
at 98° C. loses its activity. Preliminary indications are that the synergism is 
not confined to inhibiting Bacillus mycoides, but acts also against beta hemolytic 
streptococci. 

The range of concentrations within which saliva enhances the effectiveness 
of the antibiotics was narrowed down under the conditions of the revised method. 
Curve C (Figs. 1 and 2) clearly shows that the addition of 0.63 volume per 
cent saliva increases the median bactericidal effect of the antibiotic by 100 per 
cent or better, while curve B (Fig. 1) demonstrates the inefficiency of 2.5 
volume per cent saliva with aureomycin. Curve B (Fig. 2) is harder to explain. 
We interpret it to mean that the important variable is the saliva-to-terramycin 
ratio rather than the absolute concentrations of either. The same explanation 
may hold for aureomyein and we are currently testing the effect of various saliva- 
to-antibiotic ratios. 

Summary 

The mean concentration of antibiotic producing a bactericidal effect has 
been determined by graphic analysis of assays. The addition of dilute fresh 
saliva reduces the ED; for antibiotic in broth alone by about 50 per cent. 
Saliva itself, either concentrated or dilute, is not inhibitory to the test organism, 
Bacillus mycoides. The synergistic substance in saliva does not withstand heat- 
ing for ten minutes at 98° C. 

The error of tube dilution assays for aureomycin and terramyein in saliva 
ranges between —50 and +700 per cent. 


We wish to thank Drs. R. S. Manly and A. P. Truant for their advice and suggestions 
concerning the use of methods evaluating dose-effect relationships. 
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AMELOBLASTOMA OF THE MANDIBLE 


JOHN M. SCANNELL, JR., D.D.S., Jamaica, N. Y. 


Introduction.—A white girl, single, 22 years of age and a registered nurse 
by profession, presented herself to her dentist on Sept. 1, 1951, for a routine 
yearly checkup. There was no other reason for this visit. 

Extraoral Examination.—The patient was a well-developed young girl of 
normal height and weight. No abnormalities were apparent to visual exam- 
ination. There were no palpable submental, submaxillary, or preauricular 
lymph nodes. There had been no gain or loss of weight in the past year. 


Intraoral Examination.—Intraorally all teeth were present except the 
third molars. Gingival tissue and the oral mucosa were apparently healthy. 
The tongue appeared to be normal. Secretions of the parotid and submax- 
illary salivary glands were of proper consistency and volume. There was no 
history of trauma and al] teeth responded well within the normal range to 
electrical stimulation. Inspection of the area posterior to the right second 
No ecrepitation could be elicited with pres- 


molar revealed no abnormality. 
The mucosa in this area, as 


sure; no abnormal bulging could be observed. 
stated previously, was norma] and readily movable over underlying bone. 


Past Medical History.—Past medical history revealed that the patient had 
had measles and pertussis in her youth. There were no other illnesses and no 
history of any surgical interventions. Her parents, sisters, and brothers are 
all living, healthy, and well. 

X-ray Examination.—Full mouth x-rays suggested the presence of some 
cavities and also an unusual radiolucent area just posterior to the second man- 
dibular molar on the right side (Fig. 1). Further questioning revealed that 
the patient never had an extraction in that area, and had never before been 
subjected to dental radiography. Examinations of the blood and urine were 
noneontributory. No blood chemistry was done. 

Preoperative diagnosis: Adamantinoma; soft odontoma. 


Operative Procedures.—On Nov. 1, 1951, an inferior alveolar nerve block, 
using 3.5 ee. of 2 per cent Xyloeaine, Adrenalin, 49,999, was given. Exposure 
was obtained with two incisions. The vertical one was made at the mesial 
corner of the second molar and the horizontal incision was made posteriorly 
between the external and internal oblique line about a distance of 114 inches. 
The mucosa and the periosteum were then retracted. With a Feldman bur 
holes were punched in the dense cortex and with a mallet and chisel a buceal 
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window was made. This was enlarged with rongeurs and with some difficulty, 
the mass was removed in one piece. It did not appear to be attached anywhere 
except in the region of the second molar root. It was white and glistening and 
completely encapsulated. There were several] blisters or small cystlike strue- 
tures grossly visible on its surface. The exposed surfaces of the kone were 
perfectly smooth with no apparent signs of penetration of disease. A mini- 
mum of bleeding was encountered. The wound was closed with 00 catgut 
sutures and several sulfa cones were placed in the cavity. Healing was un- 
eventful except for some postoperative pain and edema. A specimen was sub- 
mitted to the laboratory for examination. 


a a) nt 





Fig. 1.—An intraoral roentgenogram showing the radiolucent area in the lower right third 
molar region. 


Pathology Report.— 

Gross Examination.—An irregular, firm mass, yellowish in color and 
nodular in appearance, was received in fixative. It measured 30 by 9 by 6 mm. 
On section the tissue was whitish in color and appeared composed of many cystic 
areas with solid areas between. 

Microscopic Examination.—The section showed a tumor. Within dense, 
poorly cellular, in some areas almost acellular, connective tissue, epithelial 
structures were seen. Occasionally they were solid; mostly, however, they 
presented lumina. The solid structures showed a central reticulum and pe- 
ripherally high cells, a replica of stellate reticulum and peripheral ameloblasts. 
Sometimes the reticulum was dense and squamous in appearance, showing 
intercellular bridges. In other areas the meshes of the reticulum were broken, 
showing cyst formation. In some fields cysts were evident. The lumina con- 
tained desquamated cells and detritus. The lining of such cysts was composed 
of from one to numerous layers. The most inner layer showed a red-staining 
property and the cells were flat. Toward the stroma the cells were cuboid, 
often high, resembling ameloblasts. (Figs. 2 and 3.) 

Diagnosis: Cystic ameloblastoma. 
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On receipt of this information the patient was referred to a specialist for 
consultation. The suggestion was made that the second molar be removed and 
the patient be kept under observation. 





Fig. 2.—Photomicrograph showing the histologic appearance of the lesion. 





Fig. 3.—A photomicrograph of another fleld of the same tissue. 


Operative Procedures.—On Jan. 3, 1952, under local anesthesia, a vertical 
incision was made at the mesial aspect of the first molar and a horizontal in- 
cision was made along the crest of the ridge. The flap was retracted and the 
bueeal plate of bone was removed from the second molar. The tooth was ex- 
tracted and interseptal bone was removed with rongeurs. At one place along 
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the distal root of the tooth bone had been entirely denuded. The entire area 
was smoothed with a large bone drill. One piece of tissue, about 4 mm. square, 
resembling the. previously removed cyst lining, was recovered. The flap was 
sutured in place with three 00 catgut sutures. 


Pathology Report (2). 


showed no evidence of any abnormalities. 





Examination of submitted bone and soft tissue 





Fig. 4.—Extraoral roentgenograms of the left and right sides of the mandible. The left 
side shows the developing third molar. The right side shows the lesion, the result of aborted 
tooth development. 


Conclusions and Remarks 
A 22-year-old girl was operated upon for a cystic lesion in the mandible. 
Examination of the tissue revealed it to be an ameloblastoma. A second opera- 
tion was performed to remove the second molar and surrounding bone. This 
is an interesting case because we have normal] development of the third molar 
on the lower left side, and on the right side in an identical location we find 
a disturbance in the normal tooth-producing epithelium and find in its place 
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ameloblastie tissue (ig. 4). Some will criticize the management of this case 
as being too conservative. I do not believe a normal tooth on x-ray evidence 
alone should be sacrificed. I also think that everyone is entitled to one con- 
servative attempt at removal of disease before resorting to more radical sur- 
gery. This patient will be kept under constant observation and x-rayed at 
regular intervals. 

Comment (Lester R. Cahn) 

This case is interesting because, as Dr. Scannell] has pointed out, we have 
on one side a normal third molar developing, while on the other we have 
aborted tooth development resulting in a pathological entity. Just how shall 
we consider this lesion? Is it a neoplasm in the true concept of the word, or is 
it simply a hamartoma, using this term as Albrecht employed it; namely, a 
tumorlike malformation in which there is an abnormal] mixing of the normal 
constituents of the organ in which they oceur, whether it be in the amount or 
arrangement or degree of differentiation or maturation? A hamartoma is non- 
neoplastic and lacks the property of limitless growth as does a neoplasm. 

Certainly a pathologist would be justified, simply from custom, in calling 
this lesion an ameloblastoma histologically. However, histology is only a mor- 
phologie consideration; a knowledge of the life history of a disease is much 
more important. Can we say that we know the life history of a lesion such as 
this? Can we feel assured that this lesion would have continued to grow if 
nothing had been done with it? No one ever seems to have had the courage to 
sit by and observe such a lesion over a period of years. 
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Professional News Items 


Seminar for the Study and Practice of Dental Medicine 


WO hundred dentists, including top dental-medical researchers, will be in attendance at 
the Ninth Annual Seminar for the Study and Practice of Dental Medicine set for the 
Desert Inn, Palm Springs, Calif., Oct. 26 through Oct. 30, 1952. 

Advance registration according to an announcement by Dr. Hermann Becks, President 
and founder of the Seminar, indicates a capacity turnout for the five-day study session. In- 
eluded in the leecture-packed program to be discussed and analyzed at the meeting are the 
following subjects: 

Herbert M. Evans, M.D., Berkeley, Calif.: Multiple Congenital Abnormalities Result- 
ing From Acute Folic Acid Deficiency During Gestation. The Effect of Hypophysectomy 
During the First Days of Life. Relations of the Pituitary and Thyroid to Osteogenesis. 
Interrelations of the Pituitary and Pancreas. 

W. Rettberg, M.D., Denver, Colo.: Symptoms and Signs Referable to the Oral Cavity 
in Blood Dyscrasias—Red Cell Disorders. Disorders of the White Cells and Lymph Tissues 
Associated With Manifestations in the Oral Cavity. Hemorrhagic Disorders as Seen in the 
Oral Cavity. 

R. Reynolds, M.D., San Francisco, Calif.: Recent Advances in the Field of Endocrinol- 
ogy. Constitution and Disease—Heredity and Its Place in Etiology. The Ro'e of Hormones, 
Vitamins, and Antibiotics in the Treatment of Dental Disturbances. 

W. Wainwright, D.D.S., M.S., Chicago, Ill.: The Potentials of Atomic Energy in the 
Field of Dentistry, the Need for Dental Research With Radioactive Tracers, and a Survey of 
Current Dental Studies With Radioactive Materials. 

H. Sicher, M.D., Chicago, Ill.: Biologie Processes of Oral Tissues and Their Practical 
Application to Orthodontics. The problem of Attrition and Its Correlation to Tooth Erup- 
tion. Muscle Physiology and the Temporomandibular Joint. 

H. Becks, M.D., D.D.S., San Francisco, Calif.: A Three-Year Study of the Effects of 
Topical Application of Sodium Fluoride in Young Adults. 

These and other subjects along the same lines will be discussed and all seminar lecturers 
will participate in a round-table forum covering the application of the subjects to the practice 
of dental medicine. 

Applications and full information on the Seminar program may be secured by writing 
Miss Marion G. Lewis, Executive Secretary, Room 200, Hooper Foundation, University of 
California Medical Center, San Francisco 22, Calif. 





Tufts College Dental School 


The Division of Graduate and Post-Graduate Studies of Tufts College Dental School 
announces a special participation course in occlusorehabilitation by Dr. Louis Alexander 
Cohn of New York. 

This course will consist of lectures, clinical demonstrations, and practice in the science 
and art of occlusorehabilitation. The entire course will be under the supervision of Dr. 
Cohn who will present the details of reconstruction techniques whereby the basic principles 
of occlusorehabilitation are applied to clinical practice. The interrelationship of occluso- 
rehabilitation and periodontal treatment will be stressed. Each participant will carry a case 
through to completion. It will be permissible for the participant to bring a patient of his 
own. 

This course will be given every other week on Friday and Saturday from 9 a.m. to 5 
P.M. for seven months from October, 1952, to April, 1953. Enrollment is limited to 12. 
Further information and application forms may be obtained by writing the Director of Post- 
graduate Studies, Tufts College Dental School, 136 Harrison Ave., Boston, Mass. 


792 











PROFESSIONAL NEWS ITEMS 793 


University of Minnesota 

Graduate study programs leading to the degree of Master of Science in Dentistry may 
be arranged with a major in orthodontics, oral pathology, oral surgery, oral medicine, peri- 
odontia, or restorative dentistry (operative, prosthetics, pedodontia, or endodontics), and a 
minor in one of the fundamental health sciences. The courses in these areas vary in length 
from two to three years. An alternate program in the basic sciences, with special reference 
to dentistry, leads to the Ph.D. degree. 

Fellowships and teaching assistantships are available for a limited number of graduate 
students. Stipends for these appointments range up to $3,600 per year. Persons interested 
in the graduate program may obtain an information bulletin and application form from the 
Dean of the Graduate School, University of Minnesota, Minneapolis. 





The American Academy of Implant Dentures Organized 


The American Academy of Implant Dentures was formed at the Chicago Midwinter 


’” 


Dental Meeting. Its purpose is the ethical promulgation of ‘‘implant dentures’’ through 
a cooperative effort established by means of a mutual exchange of research advancements 
and attainments in this phase of dentistry. 

Especial note was made that the field contains three major participants: prosthetic, 
surgical, and technical. 

The qualifications necessary for participation in this academy are as follows: member- 
ship in good standing of the American Dental Association or a component society thereof, or, 
if beyond the territorial limits of the United States, the applicant must be a member in good 
standing of a recognized dental society; the applicant for membership must have made suc- 
cessful advancements in this field. 

For further information, write: The American Academy of Implant Dentures, Office of 
the Secretary, Rochester, Minn. 





Endodontics 


Members of the American Association of Endodontists, practicing as endodontic spe- 
cialists, are cordially invited to attend a Colloquium on ‘‘ Professional Problems of the En- 


dodontie Specialist.’’ The meeting has been planned to coincide with the Ninety-Third Annual 
Convention of the American Dental Association to be held in St. Louis, Mo., Sept. 8 to 11, 
1952. The Colloquium is scheduled to be held Monday, September 8, at 9:00 a.m. at the 
offices of Dr. Vietor H. Dietz, University Club Building, St. Louis 3, Mo. Endodontists 
intending to participate are urged to reply as soon as possible so that plans for the meeting 
may be expeditiously formulated. 





Graduate Study and Fellowships Available at University of Minnesota 

Graduate study programs leading to the degree of Master of Science in Dentistry may 
be arranged with a major in endodontics and a minor in one of the fundamental health 
sciences. The courses in these areas vary in length from two to three years. An alternate 
program in the basic sciences, with special reference to dentistry, leads to the Ph.D. degree. 

Fellowships and teaching assistantships are available for a limited number of graduate 
students. Stipends for these appointments range up to $3,600 per year. Persons interested 
in the graduate program may obtain an information bulletin and application form from the 
Dean of the Graduate School, University of Minnesota, Minneapolis. 





The Registry of Oral Pathology 
A new fellow in Dental and Oral Pathology will be appointed some time this fall. This 
fellowship is sponsored by the American Dental Association through its Council on Dental 
Museum and Registry. 
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The award is for $3,600 annually and the training is given at the Armed Forces In- 
stitute of Pathology in Washington, D. C., and is fully creditable toward board certification. 
Those interested should contact, as soon as possible, Col. Joseph L. Bernier, Armed 


on 


Forces Institute of Pathology, Washington 25, D. C. 





University of Pennsylvania, School of Dentistry, Postgraduate Courses 


A postgraduate endodontics teachers’ course, beginning Friday, September 12, and end- 
ing September 14, will be offered by the University of Pennsylvania, School of Dentistry. 
The enrollment limit is 15. 

The teaching staff is as follows: 


Dr. T. E. MeMullin, Associate Professor of Education. 

Dr. Stanford S. Knight, Associate Professor of Education, and Director, Fells Group- 
Dynamics Center. 

Dr. Louis I. Grossman, Associate Professor of Oral Medicine. 

Dr. George G. Steward, Associate in Oral Medicine. 

Dr. Thomas R. Alley, Instructor in Oral Medicine. 





American Academy of Dental Medicine Elects New Officers, Honorary Members 
and Fellows; Adds Two New Sections 
Dr. Harold R. Gelhaar, Upper Montclair, N. J., was installed in office as president 
of the American Academy of Dental Medicine for the fiscal year 1952-1953 at its annual 
meeting held at the Mount Royal Hotel, Montreal, Canada, May 29 to 31. 





Southeastern Society of Oral Surgeons 


The fourth annual meeting of the Southeastern Society of Oral Surgeons will be held 
in Birmingham, Ala., Friday and Saturday, March 6 and 7, 1953. 
Officers of the Society are: 


President, Irwin T. Hyatt, Atlanta, Ga. 

President-Elect, Frank Jordon, Louisville, Ky. 
Vice-President, George W. Matthews, Birmingham, Ala. 
Secretary-Treasurer, Charles L. Landis, Chattanooga, Tenn. 
Editor, Hill Gordon, Miami, Fla. 





Periodontia Course, Beth Israel Hospital 


The Beth Israel Hospital, of Boston, Mass., announces a two-week course in perio- 
dontia, under the direction of Dr. Henry M. Goldman, from Oct. 6 to 18, 1952. Instruction 
will be carried on by clinics, lectures, demonstrations, and motion pictures. 

For application write to Dr. Henry M. Goldman, Beth Israel Hospital, Boston, Mass. 
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Abstracts 
of Current Literature 


ORAL TUMORS 


Sul significato delle membrane basali degli ameloblastie sull’epoca della loro comparsa. 
(The Basement Membranes of the Ameloblasts; Their Significance and Appearance.) 


O. Santoro. Clinica Odontoiatrica 6: 156, May, 1951. 


It is well known that in tissues built by epithelial cells, with the exception of cases 
under particular condition, there exists a basal membrane which is identified with the 
function of a demarcation band between the epithelial and connective tissues. The his- 
togenesis of this membrane is not quite clear and it is still subject to undecided discus- 
sions. Whereas Orban described it as a dentinoenamel membrane and the medium of the 
future membrana preformativa, Mummery and William considered it as a separating tissue 
which, due to its position between the newly formed enamel and the ameloblasts, would 
be perforated by Tomes’ processes. Also there has been expressed a variety of specula- 
tions to view this demarcation band as one of epithelial origin, viz., a product of the ad- 
jacent epithelial cells. Actually the presence of this membrane indicates the basal por- 
tion of the epithelial cells. Or in the case of an epithelial covering and lining in the de- 
velopment of the secretory glands, it is that membrane which accompanies the cells in 
their invagination from the surface into the supporting connective tissue. According to 
another view there are two types of basal membranes, produced (1) by epithelial, (2) by 
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connective tissue cells. The constant presence of the basal membrane between the epithe- 
lial and the connective tissue cells offers an additional assistance in the determination of 
the functional polarity of the cells. According to results available the basal membrane 
indicates the area of transportation of nutrient material from the blood vessels passing 
across the connective tissue, where the capillaries are embedded, The origin of the second 
membrane would come into effect only at the period of enamel formation. As the amelo- 
blasts reverse their functional polarity and the centrioles migrate from the peripheral por- 
tion of the ameloblasts to their basal end region, a demarcation membrane of epithelial 
origin arises which is placed on one side with the face toward the periphery of the 
ameloblasts; on the other side it is confined by the stratum intermedium. The significance 
of this second membrane has been discussed by Andreassi. According to his contention 
this tissue would arise in the short interval which follows the formation of the dentine and 
the enamel. To evaluate the origin of this second membrane it is essential to identify it at 
the period of amelogenesis. At this stage of development the newly formed pre-enamel 
and pre-dentine will cut off the richly vascularized mesenchymal papilla and nourishment 
will be provided by the capillaries surrounding the outer enamel epithelium. The author 
discusses the origin of the second epithelial membrane from a chronological aspect. He 
points out the gradual and continuous appearance of this membrane between the amelo- 
blasts and the stratum intermedium. It might be added that the existence of this second 
epithelial membrane may represent an additional vehicle of nourishment destined to the 
ameloblasts from the dental sac. In contrast to this newly formed basement membrane 
attached to, and formed from, the former inner enamel epithelium, it would not be neces- 
sary to have another membrane between the outer enamel epithelium and the stellate 
reticulum for they receive nutritional material from the surrounding mesenchymal tissue. 
Moreover, the cells of the outer enamel epithelium do not reverse their functional polarity; 


they rather maintain their original functional relativity. 
A. GX, 


DISEASES OF THE MANDIBULAR JOINT 


The Correction of Ankylosis of the Jaw. K. L. Pickrell and B. F. Edwards. J. Surg. 30: 

273, July, 1951. 

One of the most interesting phases of reconstructive surgery may be found in the cor- 
rection of ankylosis of the temporomandibular joint and the concomitant deformities of the 
face. While many individuals readily compensate for physical or physiologic impairments, 
there is no method of compensation possible when one is unable to open or close the mouth. 
Since the sequellae of injury and disease are so disabling and so deforming, the general 
surgeon as well as the plastic surgeon is frequently called upon to reconstruct the jaw—to 
restore or preserve function, and to improve the appearance of the face. It is of im- 
portance then to have at our command a simple operation which will not jeopardize the 
function of the facial nerve, and the operation must restore function. 

The operation described is performed through a concealed submandibular incision 
just behind the angle of the jaw. The masseter muscle is split in half in the direction of 
its fibers. The insertion of the posterior one-third of the masseter muscle is severed at the 
angle of the mandible. This will facilitate exposure of the entire joint to determine 
whether the condyle alone is involved or whether the coronoid is also fixed. When in 
doubt, the neck of the condyle is sectioned first, using a Gigli saw, rongeur, or osteotome. 
If, after resecting the condylar neck, motion of the joint is still restricted, then the 
coronoid is resected also. One centimeter or more of bone is removed. The site of the 
ostectomy should be above the entrance of the inferior alveolar nerve and vessels. The 
free masseter muscle flap is then interpolated into the space created by the ostectomy and 
tucked behind the sectioned ramus. One or several sutures are used to unite the flap 
of masseter with the underlying internal pterygoid muscle. The inner position of this 
muscle mass will prevent union of the cut bone surfaces and will act as a shock absorber 


for the reconstructed jaw. 
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The procedure described has been used on twelve consecutive patients, eight with 


unilateral and four with bilateral ankylosis. 
Jack Bloom. 


NEUROLOGIC DISEASES OF THE FACE 


The Otological Concept of Bell’s Palsy and Its Treatment. J. A. Sullivan and J. B. Smith. 
Ann. Otol., Rhin. & Laryng. 59: 1148, December, 1950. 


Bell’s palsy can be defined as an ‘‘edematous neuropathy of the distal segment 
of the facial nerve a dysregulation of the circulation.’’ The authors consider that 
an edema, from whatever cause, of the facial nerve as it passes through the dense 
bony canal comprising the lower portion of the Fallopian aqueduct is the essential cause 
of the palsy. The swollen nerve tightly fills the bony canal and thus creates an ischemia 
of the nerve, with resulting pathologie changes and dysfunction. 

The cause of the edema is unknown, but an attempt was made to reproduce changes 
that appear related to this condition. 

The authors believe that a case of Bell’s palsy presenting facial paralysis, loss of 
faradic response, and accompanied by pain is indicative of a severe degenerative lesion 


and warrants surgical decompression of the nerve. 


T. J.C. 


Plastikkirurgisk behandling av inveterert facialis parese. (Correction of Old Facial 
Paralysis by Plastic Surgery.) PP. Fogh-Andersen. Ugeskr. f. Leger 113: 828-831, 
June, 1951. 

‘*A report is given of 5 cases of old paralysis of the seventh nerve, corrected by sus- 
pension of the paralyzed half of the face by means of fascia lata strips as described by 
Kilner. The results have been satisfactory to the extent that the symmetry of the face in 
repose has been reestablished.’’ 


(Courtesy, Dr. S. Nafstad, Oslo, Norway.) 
R. F. 8. 


Om paresis nervi facialis forbundet med odema faciei, lingua plicata Melkersons syndrom. 
(On Facial Nerve Paresis Associated With Facial Edema and Fissured Tongue, 
‘*Melkersons Syndrome.’’) U. Sagild. Ugeskr. f. Leger 113: 831-834, June, 1951. 


‘In addition to review of pertinent literature the author describes in detail three 
cases of the so-called Melkersons syndrome combining facial paresis and edema and less 
consistently fissured tongue. The author suspects focal circulatory disturbances are of 
etiological significance. One of his cases was also accompanied by migraine. Drugs were 
largely ineffective and surgery is recommended. 

(Courtesy, Dr. S. Nafstad, Oslo, Norway.) 


PLASTIC PROCEDURES 


The Use of Vitallium Prostheses and Implants in the Reconstruction of the Mandibular 
Arch. J. J. Conley. Plast. & Reconstruct. Surg. 8: 150, August, 1951. 


Vitallium is an alloy which contains no iron and there is no corrosion of the metal 
itself; it is well tolerated by the tissues. 

The indications for the use of vitallium implants in the lower jaw are not abundant 
and are relegated to special situations. These circumstances are primarily concerned in a 
limited manner with the restoration or maintenance of the form and function of the 
mandibular arch after resection of benign or malignant tumors and destruction by infec- 
tion or trauma. The contour of this arch gives mass to the lower half of the face. Ab- 
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sence of the chin or half of the jawbone causes a curious and striking esthetic deficiency. 
The function of this arch is to establish security for the grinding surfaces during mastica- 
tion and assist in the manipulation of food and saliva in the act of deglutition. 

The use of an inert substance as a reparative or reconstructive procedure should 
never take precedence over the use of an autogenous bone graft unless there are definite 
and serious contraindications for the use of that graft. Replacement of deficient struc- 
tures is best accomplished by the utilization of tissues of a type similar to those lost, when 
this is warranted. This is not always possible and it is in these special instances that the 
use of inert compounds has its place in surgery. These appliances have also proved most 
useful in attaining internal fixation in bone grafting procedures. 

It is important that the contraindications to the use of vitallium implants be recog- 
nized so that unnecessary and futile attempts to utilize them will be kept at a minimum. 
It is a sound, natural and physiologic law to repair any deficiency with the same type of 
tissue normally intended to be there. Vitallium implants should never be substituted for 
bone grafting when the latter has a reasonable chance of success. 

Vitallium implants should not be used when it is impossible to cover them generously 
with skin and mucous membrane unless there is extensive loss of tissue resulting from an 


injury and it is anticipated to repair this deficiency with appropriate flaps. 
a 


Temporomandibular Arthroplasty in the Treatment of Prognathism. Mario Gonzalez-Ulloa. 
Plast. & Reconstrue. Surg. 8: 136, August, 1951. 


The advantages of this procedure according to the author are to reduce operative 
trauma, control mandibular retroposition, correct mandibular asymmetry and restore man- 
dibular function immediately. The object of the operation is to shorten the two condyles: 
with this procedure the mandible shifts in an upward and backward direction in propor- 
tion with the resected fragment of the condyle. 

Procedure.—The distance from the root of the helix to the middle part of the tragus 
is taken without lifting the end of the caliper from the helix root; a 2 em. line is drawn 
toward the center of the face, beginning at the head of the condyle perceived by palpa- 
tion. An incision is described which does not injure the superior branches of the facial 
nerve and avoids the trunk and principal branches of the superior temporal artery. The 
condyle is left uncovered after sectioning the capsule and articular ligaments. The section- 
ing of the condylar fragment is done with chisels. The fragment may be drawn with 
forceps upon finishing the section. Packing is applied and the operation in the opposite 
side is performed. 

Once the sectioning of the condyle is made on both sides, the relation of both dental 
arches is checked. Further reduction can be made by resecting another fragment from 
either side until a good relation with the superior arch is obtained. 

Careful hemostasis is made and the soft tissues are sutured with plain catgut 2-0. 
The skin is sutured with atraumatic nylon 5-0. 

A compressive dressing is applied and a bandage is placed to keep the mandible in 
recess. It is not necessary to wire the dental arches together. 

Heat for several days following the operation is advisable. 

The masticatory function is begun within twenty-four hours following the operation 


and may continue in progressive form, 
tT. J.C. 














Operative Oral Surgery 


HEALING OF EYE DISEASE BY CURE OF ORAL FOCI 


ArtHuR ALEXANDER Knapp, M.D., F.A.CS., F.LC.S., 
New York, N. Y. 


IIIS paper will be confined to a clinical presentation of “Healing of Eye 

Disease by Cure of Oral Foci’’ rather than a discussion of theory or labora- 
tory experiences. 

To see blindness converted to normal vision within the span of hours merely 
by the cure of an oral focus is indeed dramatic. It is thrilling to the eye physi- 
cian and even more so to his patient. I am sure that it must be equally thrilling 
to you as oral specialists to know that within your sphere of activity may lay 
the secret of the cure of disease elsewhere in the body, for a comparatively fair 
share of blindness is caused by oral foci alone or as an additive factor to other 
infection. 

Changes in the eyes are completely open to inspection practically at all 
times. Differences are readily seen and only in the eyeball can the naked in- 
terior of the body be visualized—the fundus where we see an uncovered nerve, 
uncovered blood vessels, and a highly developed and complex internal mem- 
brane, the retina, really a part of the brain. Hence, it is natural that the 
specialty of the eye is the most scientific field of clinical medicine. 

In making the following statement, I realize that I am championing an un- 
popular mode of therapy, but on the basis of my experience I cannot help but 
state categorically that together with nose and throat disease, dental foci 
are the greatest causes of blindness due to extraocular infection. Blindness not 
developing from a primary eye condition is for the most part caused by dental 
and/or nose and throat disease. Attention to oral foci of infection was first 
vividly accentuated to me in early 1932. A man of 42 came to the office com- 
plaining of poor sight in the left eye, of recent onset. Examination revealed an 
early central low-grade chorioretinitis of the eve with vision of 20/50, which is 
less than half normal. Palliative therapy was prescribed and he was advised 
to see his dentist and a nose and throat doctor. Being obliged to leave for 
the West Coast the following day, he was unable to see an otolaryngologist. In 
Los Angeles, though, he did see a dental surgeon who extracted an infected 
tooth. That was the only treatment received; yet when this man returned to 
New York two weeks later, to my astonishment he was completely cured. The 
choroid and retina had entirely regenerated giving him 20/20 vision in the eye. 
For the first time I saw that, contrary to all current understanding, the retina 
and choroid could heal perfectly, with regeneration of their structures and a 

Read before the Nov. 26, 1951, Monthly Conference of the New York Institute of Clinical 
Oral Pathology held at the New York Academy of Medicine. 
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return to normal function. No sear remained to mark the spot. A blinding 
disease had apparently been cured merely by the extraction of an infected tooth. 
This remarkable phenomenon when observed for the first time was difficult to 
believe. In further research, however, this phenomenon was repeated many 
times for chorioretinitis and other ocular inflammations alike. Figs. 1, 2, and 
3 depict that type of chorioretinitis. Surely, some of you have had the pleasur- 
able experience of a patient mentioning that his vision had improved after the 
elimination of an oral infection. From a reliable patient such a statement could 
and should be believed. 

In speaking of oral foci of infection, it is well to define it clinically, in 
terms of ocular experience. An oral focus of infection is any focus in the mouth 
which may possibly be the cause of eye disease, directly or indirectly. There 
are other prevalent and varying opinions concerning both the definition of a 
focus and the relationship of dental disease to the eye, but all that is asked of 
you is to remember this definition and the expressed opinion of the relation- 
ship of dental disorders to diseases of the eye and then to keep an open mind, 
the mind of the true scientist, to see that you too do not share similar experi- 
ences to those here described. 

Repeatedly, in telephone conversations with oral surgeons regarding patients 
suffering from a serious extraocular eye disease, great stress is laid on elimina- 
tion of any possible oral focus of infection. Of course, outright infection needs 
neither emphasis nor discussion. It is agreed that with or without eye complica- 
tions, infection is to be directly cleared. That is a basic surgical opinion. With 
regard to the mouth, however, often there are extenuating circumstances, cir- 
eumstances which preclude this procedure. Therefore, this concept must be 
individualized. When, however, a devitalized tooth or teeth are present, then 
there is that difference of opinion. Whether or not the question of the in- 
fectiousness of a devitalized tooth has been ascertained to the satisfaction of the 
oral surgeon is not to be considered clinically; that is a laboratory question. 
What does concern us, though, is whether a blinding disease can be cured or 
helped by extraction of such a tooth. In many instances blindness can be 
cured or helped sufficiently to more than justify the surgery. It is evident, 
therefore, that a devitalized tooth falls into the category of a focus. Let me 
hasten to add that indiscriminate extraction of devitalized teeth is not advised, 
but with the judicious advice by the eye surgeon, extraction may become a 
potent therapeutic procedure. 

With possibly infected foci the question of operation is also presented. 
When there is the slightest doubt about any type of oral normalcy, be it possible 
infection, state of malnutrition, or an allergic phenomenon, these doubtful foci, 
along with the manifest ones, should be reported to the ophthalmologist. He is 
the natural physician to suggest to what lengths the patient should be treated 
by the oral specialist. The oculist aided by the advice of the several other 
specialists, is the person to be responsible for the direction of all therapy. He 
is the one best fitted to decide if a particular mode of treatment is warranted, 
if the probable benefits outweigh the risk. He is the one to decide how ex- 
haustive you should be in eliminating oral disease. 
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Fig. 1. 





Fig. 2. 


Fig. 1.—Photograph of eye of a young male patient showing a central chorioretinitis, with 
hole formation in the macula—a partial loss of tissue over the most delicate area of the 
retina, 

Fig. 2.—Lesion completely healed with regeneration of the retina and a return to normal 
vision. Healing of this type is perfect without any scar formation. 
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When do these important oral decisions arise? More frequently than is 
generally recognized. Thoroughness in his therapy will teach the eye surgeon 
to eall for and rely more on the dental specialist. To accomplish the cures to 
be described, he has no alternative. You gentlemen play a real role in the cure 
of body disease and the maintenance of health. In the treatment of the eyes, 
I have frequently observed improved systemic health following your care of the 
mouth. 

Confronted by a patient suffering from a blinding disease, the eye physician 
must first decide if the lesion is primarily ocular in origin or if it has developed 
from a pathological condition in another part of the body. If it belongs in the 
latter category then, according to his school of thought, the ophthalmologist 
will choose his particular procedure for the nonspecific disease. There are 
basically two schools concerning the cause: (1) tuberculous or syphilitic etiology 
and (2) focal infection as the offender. 

As for the tuberculous cause of much eye disease, may I state that in the 
experience of Edlin, Mayer, Ulmar, and other chest specialists eye infection is 
rare.' During my years as oculist to a hospital for tuberculosis, I have only 
upon extremely rare occasions seen a presumably positive case of tuberculosis 
of the eye. 





_ Fig. 3.—Photograph of x-ray of a dental focus of infection, apparently the cause of 
persistent eye inflammation—an active central chorioretinitis, reducing vision markedly. This 
is only one of many dental foci which may give rise to blindness. 


Syphilis of the eye, in my experience, is just as rare. My background for 
this conviction is my many years as director of the ophthalmological service in 
Sing Sing Prison Hospital where we have had an average population of 2,000 
inmates, with an over-all of 12 per cent infected with syphilis. Among these 
men who are well watched and taken care of medically, I have never seen a 
truly syphilitic eye in the past eighteen years. 

Focal infection to me without question is the greatest producer of extra- 
ocular disease of the globe and a captain of the causes of blindness. When a 
patient presents himself with this type of eye inflammation, he is referred im- 
mediately to a nose and throat specialist for elimination of all possible foci. 
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This examination includes the entire ear, nose, and throat area, exclusive of the 
dental domain. Although the tonsils or ear disease may be the.source of the 
ocular pathology, much more often a sinusitis will be found to be the guilty 
culprit. This is not difficult to explain. The rationale is evident by an under- 
standing of the anatomy. The sinuses, to a degree, envelop the orbits, separated 
medially by paper thin bone. Sometimes, the optic nerve courses through a 
sinus. Also before branching, there is a common blood supply for, or from, 
both. It is logical, therefore, that infection of one area well may spread to the 
other. <A striking example of such biphasic infection is a “cold” in either the 
eye or the nose. All of you present have seen one or the other arise quickly 
followed by inflammation in the adjoining area. Of course, this type of in- 
fection is believed to spread through the nasolacrimal duct, an open communicat- 
ing mucous membrane lined bony canal between the eye and the nose. The 
germs from either region may travel superiorly or inferiorly. They are no 
respecters of anatomical boundaries. Hence, the spread of infection from 
neighboring ocular parts is to be expected, through any possible channel. Toxins 
and allergic reactions from any infected focus to the globes are better under- 
stood. 

Once the entire nose and throat field has been declared free of infection 
and the eye disease has not been cured, then the second area of great interest 
is the oral, for within its opening lies the secret of much resistant and persist- 
ent ocular pathology. Often after the cure of a dental focus a formerly re- 
fractory blinding eye lesion finally will clear quickly. On some occasions it 
has been necessary to refer the same patient to two dental surgeons in order 
to discover a focus, just as it has been in regard to otolaryngologists. The 
prevention of blindness is sufficient reason for a double check. 

A ease in point is this gentleman of 51, who had been referred to me after 
he had been examined by other eye physicians. He was blind industrially and 
suffering from a bilateral markedly advanced and diffuse chorioretinitis with 
a large recent hemorrhage covering the left macular area. Until this hemor- 
rhage occurred, he had been able to carry on normally. For years he had 
been hopelessly blind in the right eye but had vision in his left eye until this 
misfortune. Vision in the right eye was recognition of fingers at 18 inches, and 
in the left recognition of fingers at two feet. When he was told that there was 
definite hope for a return of his sight to the extent prior to the hemorrhage, 
the patient was pleased. The reasoning for such a statement of hope was well 
founded. Most ocular hemorrhages absorb completely without the slightest 
trace of them remaining, in the interior as well as the exterior of the eye. 
Probably, too, the bleeding was due to local vessel damage secondary to the 
chorioretinitis rather than to primary blood vessel degeneration or a blood 
dyserasia. If the inflammation could be cleared to some extent and the eye 
with its contained blood vessels made more healthy, at the same time that the 
hemorrhage was absorbing, then vision would be expected to improve. With a 
background of many cures of chorioretinitis, I proceeded accordingly. Every 
step and treatment advised was followed through most conscientiously by the 
patient, who was well rewarded. After elimination of all nose and throat foci, 
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there was improvement, but activity in the background of his eyes still per- 
sisted. He was, therefore, referred to an oral specialist who removed many 
infected teeth. Definite and distinct further clearing was manifest. Although 
his vision had improved greatly, coinciding with the subjective and objective 
evidence—absorption of the entire hemorrhage without any residua and much 
choroidal and retinal regeneration—still there was present a low-grade activity, 
noticed especially in the left macular area, the most delicate spot within the 
globe. Despite more intensive therapy by the nose and throat doctor, complete 
medical and genitourinary check-up and treatment, activity continued. His 
dental surgeon reported that no additional focus could be found. Fortunately, 
he was a patient who would follow through. With some reluctance, I asked 
him to be examined by another dentist; he did, and this doctor did uncover 
further disease. Fig. 4 is a slide of the roentgen ray of this focus, an infection 
about a retained root. Fig. 5 shows the same area directly following its eradi- 
cation. Immediately after this cure, the activity disappeared and there was a 
decided subjective and objective visual gain. His vision today is 20/300 in the 
right eye, the eye for which no hope whatever had been held, and 20/40 in the 
left, a marked improvement giving the patient sight within the normal range. 
He is pleased that he again can carry on his business, a business wholly de- 
pendent upon his eyesight. 





Fig. 4.—X-ray of focus after its eradication. Immediate eye improvement was noticed. 


The wife of a dentist, a woman of 35 years, suddenly became blind in both 
eyes the night before her visit to the office. After examination the diagnosis of 
bilateral retrobulbar neuritis was made. In the discussion with her husband it 
was pointed out that she had two devitalized teeth. For the immediate treat- 
ment extraction of these teeth was suggested. Nothing more was asked for the 
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Fig. 6. 


Fig. 5.—Photograph of a Kodachrome slide of a young female patient who revealed the 
usual finding in retrobulbar neuritis, a peripheral pallor of the disc. 
, Fig. 6.—Photograph of the Kodachrome slide taken after cure of the retrobulbar neuritis, 
with cure of the optic nerve pallor. 
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Fig. 7. 
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Fig. 8. 

Fig. 7.—Photograph of an eye with many large retinal hemorrhages. Note the areas of 4 
retinal degeneration between the blood. ‘ 
Fig. 8.—Hemorrhages beginning to 


infection. 


absorb within days following elimination of focal 
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time being. Within hours subsequent to the extractions, the sight returned to 
normal and the eyes were cured of a blinding malady which surely could not be 
expected to disappear spontaneously in so short a time. Ineidentally, no evi- 
dence of multiple sclerosis was elicited at the time or eighteen years since. 

This is not an isolated instance of direct relationship. The histories of 
others are well remembered. Several weeks ago a young lady of 24 years had 
been referred because of sudden blindness in her left eye of eighteen hours’ 
duration. During her visit she mentioned the presence of a devitalized left 
upper tooth. She was advised to have it removed, which she did. In the brief 
span of two hours her vision returned to normal in the blinded eye. 

Permit me to illustrate the usual appearance of retrobulbar neuritis. Fig. 
6 reveals slight peripheral nerve pallor which with subsequent treatment has 


disappeared, as viewed in Fig. 7. 





Fig. 9.—Hemorrhages practically all absorbed, unfolding many more areas of retinal degenera- 
tion previously covered by the bleeding. 


Often patients present themselves to the oculist complaining of pain in the 
eye. By far the majority are cured without resort to other specialists. Occa- 
sionally, though, the pain does not respond to the physician’s ministrations but 
does rapidly disappear after dental care. All of you probably have seen 
patients of this type. 

With regard to keratitis, an inflammation of the cornea, seleritis, and/or 
iritis, a direct improvement of the disease subsequent to oral care has been 
witnessed too often to be coincidental. Presently there is a woman of 68 who 
has been a patient for over a year. She is suffering from a moderately severe 








808 ARTHUR ALEXANDER KNAPP 


refractory keratoiritis. Until recently she had repeatedly refused dental at- 
tention. Three infected teeth were extracted. On her following visit the eye 
was vastly improved. 

Hypertension of the eye, or glaucoma, complicating an acute iridocyclitis, 
ean be cured by oral focal elimination. Illustrative of this type of cure of 
secondary glaucoma is a woman of 42 who sought to improve the vision of her 
right eye. She had been suffering from a low-grade iridocyclitis, an inflamma- 
tion of the iris and the contiguous ciliary body, complicated by a dependent 
secondary glaucoma. Extraction of two infected teeth, without benefit of any 
other therapy, cured her glaucoma, and, secondarily, improved the iridocyelitis. 

Spontaneous, repeated and resistant retinal hemorrhages, too, may have 
their seat partially in an oral infection. Several patients have been observed 
with dental lesions. On clearing up these lesions the hemorrhages improved 
directly and absorption took place to a more marked degree with fewer re- 
eurrences. (Figs. 8, 9, and 10.) 

In line with this subject of spontaneous hemorrhages comes the classical 
eye complication of diabetes, a so-called diabetic retinitis, a condition charac- 
terized by a mild degree of retinal arteriosclerosis, along with retinal hemor- 
rhages and what we term exudates. We are still in the dark concerning the 
basie etiology of this retinitis. Within recent months, however, a number of 
these patients have been taken care of along the lines outlined, patients who, 
despite different modes of medecal treatment, nevertheless revealed a persistent 
diabetic retinitis. Here, again, though the number of cases is small, still there 
is sufficient evidence to suggest that the strict elimination of oral foci of in- 
fecton may favorably influence the course of a hitherto progressively blinding 
disease. Let it be added that nose and throat foci are more often the guilty 
regions. 

Of the pathological states discussed, the indicated causes and the resultant 
therapeutic effects have been too dramatic in the many patients studied to be 
questioned. Spontaneous, natural cure could not logically and scientifically ex- 
plain these results. It is well known that the usual course of all of these diseases 
is a protracted one and one in which spontaneous rapid cure is a real rarity. 
Even with the use of any and all of the new “wonder drugs,” including adreno- 
corticotropie hormone, cures similar to those mentioned in this paper have not 
been described. 

The follow-up for years of these many individuals gives greater emphasis 
to this thesis. 

Conclusion 

From a consideration of this discussion it may be concluded that the clinical 
oral pathologist plays an important part in the cure of blinding diseases. Signifi- 
cantly, he can discover a puzzling focus of infection the elimination of which 
may cure an endogenous-caused blindness. 


Reference 
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ACTINOMYCOSIS AND FRACTURE OF THE MANDIBLE 


Maurice D. Gruper, D.D.S., M.S.,* Sac Crry, Iowa 


WOMAN, aged 21, was referred to the Department of Oral Surgery, Uni- 

versity Hospital, on April 12, 1951, with swelling of the right submaxillary 
area and a fractured mandible. The patient had been in an automobile accident 
two months previously. She was examined and the fracture was reduced by 
her dentist. About one week after reduction there was swelling in the right sub- 
maxillary area. She was given penicillin, 300,000 units daily, for one week, with 
subsidence of the swelling. About three weeks later the swelling reappeared. 
She was again given 300,000 units of penicillin daily for a week. Swelling sub- 
sided to some extent, but not completely. 

Examination.—Mouth hygiene was very poor; the right cheek was swollen 
and tender. The swelling extended below the lower border of the mandible to 
the angle of the jaw. A pitting edema was noted on palpation just below the 
angle of the mandible. The patient was in considerable pain; the temperature 
was 98.6° F. 

The patient was admitted to the hospital, given hot saline mouthwashes and 
250 mg. aureomycin every six hours. She was placed on a high vitamin, high 
caloric, liquid diet, and x-rays were ordered. 

X-ray of the mandible (Figs. 1 and 2, April 17, 1950) disclosed a good re- 
duction of the posterior right fragment. In this posterior fragment was a carious 
molar in the line of fracture. 

On April 15, 1950, a subeutaneous block was made just below the right angle 
of the mandible. A linear one-inch incision was made through the skin and 
platysma muscle and by further blunt dissection and exploring with a hemostat, 
a pocket containing about 10 ¢.c. of gray pus was found in the submandibular 
space. A culture was taken of the pus deep within the pocket area and a rubber 
drain was placed. The following day the patient had very litt!e pain or swelling. 
The rubber drain was removed about 2 em., and more pus escaped. On April 
19, 1950, she complained of nausea and loose stools. Aureomycin was discon- 
tinued and 50,000 units of aqueous penicillin were administered every three 
hours. The rubber drain was removed, the dressing changed, and the patient’s 
symptoms relieved. On April 22, the intermaxillary wires were removed. The 
patient could open the mouth only about 4 mm. 

By April 26, 1950, the patient could open her mouth wide enough to remove 
the molar in the line of fracture as well as a carious maxillary right second 
molar, under local anesthesia. A fibrous union was evident. Using the Dr. 
Fenton water aspirator, bone burrs, and eurettes to remove the fibrous tissue 
the bone edges were freshened. Stainless steel wires were placed around the 
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premolar teeth. A method introduced by Dr. R. A. Fenton several years ago 
was used to control the posterior fragment. An orthodontic fracture band with 
a buceal tube was placed on the maxillary first molar. A threaded wire was 
directed through the tube and held in place by two nuts. One end of the threaded 
wire was flattened; this end rested on the bone at the anterior border of the 





ramus in the retromolar area. The previous incision, made for exposure of the 
tooth in the line of fracture, gave access for the position of this extension. The 
posterior interdental wires around the premolars were criss-crossed and 
tightened, bringing the premolars into occlusion. The extraoral dressing and 
rubber drain were removed on April 28, 1950. (Figs. 3 and 4.) 

On May 1, 1950, the Bacteriology Department reported Staphylococcus 


albus, Vibriothrix, and Actinomyces graminis. 
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Fig. 5. 








Fig. 6. 
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The patient’s medication was changed as follows: 300,000 units of penicil- 
lin intramuseularly daily and saturated solution of potassium iodide in water, 
10 drops three times a day, until tolerance. She was then dismissed from the hos- 
pital and instructed to return when she reached saturated symptoms of potas- 
sium iodide. She returned on May 16 with no pain and no swelling. The intra- 
oral operative area was well healed and mouth hygiene was good. She had 
reached potassium iodide saturation at 25 drops three times a day. She then 
was instructed to maintain a dose of 20 drops three times a day and to continue 
on 300,000 units of penicillin daily. Progress films were taken (Figs. 5 and 6, 
May 16, 1950). At this time eallus formation was evident in the fracture. On 
May 25, 1950, the patient returned to the clinie complaining of sore throat and 
sore tongue. It was believed that she was sensitized to penicillin and she was 
readmitted to the hospital. Penicillin was discontinued. During the evening 
she became acutely ill. She developed a fever of 102° F. (rectal). Twenty milli- 
grams Benadry! elixir every four hours were prescribed. In two days the sore- 
ness of her throat and tongue disappeared. By June 6 the patient developed a 
fever of 101° F (oral), nausea, gastritis, headache, and lacrimal disturbance. 





Fig. 7. 


All medication was discontinued. By June 7 the patient felt fine and requested 
to return home. Progress films were taken (Fig. 7, June 7, 1950) which showed 
good healing. There was no x-ray evidence of bone pathology and, clinically, no 
evidence of disease. The appliance and intermaxillary wires were removed. 
There was a solid bony union and the patient was dismissed from the hospital. 
The patient returned to the clinie on Aug. 23, 1950, for examination and 
progress films. X-rays (Figs. 8 and 9, Aug. 23, 1950) disclosed no pathology and 
there was no clinical evidence of actinomycosis. The mandible was healed com- 


pletely. 
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Fig. 8. 





Fig. 9. 
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Discussion 

No conelusion can be made from this case regarding the question of remov- 
ing a tooth in the line of fracture at the time of reduction. It does illustrate a 
fairly simple method of reducing the posterior fragment of a mandibular frae- 
ture which could have been used at the onset of treatment. 

Because a positive culture of Actinomyces graminis was obtained from the 
pus through an extraoral incision, the infective organism was identified. From 
the clinical symptoms and history one could have mistakenly assumed the cellu- 
litis process was one of streptococeus-staphylococeus type, for in no way was 
the elinieal picture typical of an actinomycosis infection. Nor was there x-ray 
evidence of the disease. 

Actinomyces graminis belongs to the aerobic Nocardia group, and incident 
of disease is less common than Actinomyces bovis.’ Like Actinomyces bovis it is 
present in the mouth, tonsil erypts, in carious teeth, and periodontal pockets. 
Actinomyecotie infections can result by transmission through a carious tooth, 
periodontal pocket, or a wound.’:? The pathogenesis in this case is well illus- 
trated. 
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CHONDROMYXOMA OF THE MANDIBLE 
Epwarp L. SLEEPER, A.B., D.D.S., M.Sc.D.,* Boston, Mass. 


CHONDROMYXOMA of the mandible is of rather rare occurrence. 

Chondromas, or variations of chondromas in the jaw (chondromyxoma, 
osteochondroma, fibrochondroma), may form from retained embryonic cartilage, 
or may develop from proliferative young connective tissue cells or ancestors of 
cells which, when duly differentiated, are known as osteoblasts. The stage of 
differentiation will determine the type of tumor, which may be a pure fibroma, 
chondroma, or osteoma. The pure chondroma may undergo myxomatous degen- 
eration producing a chondromyxoma which in itself is benign, but has malignant 
potentialities. Normally, the chondromyxoma is a well-encapsulated tumor, and 
growth occurs at the periphery by apposition of cells from the capsule which 
may be derived from the periosteum. 

In the mandible, a chondroma or chondromyxoma usually occurs in the 
anterior portion, or may develop from the coronoid or condylar processes. A\l- 
though the fetal mandible is preceded by the formation of Meckel’s cartilage, 
this has no part in the formation of the mandible, except at the symphysis. The 
eoronoid process and the condyle develop from independent precartilaginous 
structures. Thus the formation of cartilaginous tumors is more common at these 
sites, although they may develop elsewhere from young proliferating connective 
tissue. 

Since the growth of tumor cells occurs at the periphery, the possibility that 
growth may be accelerated and break through the capsule with resultant malig- 
nant degeneration is great; and, as a result, these tumors must be widely and 
completely excised, and the prognosis guarded. 

The following case of a chondromyxoma of the mandible is presented: 


F. H., a 60-year-old white housewife, was first seen on May 5, 1950, with 
a chief complaint of a swelling inside her mouth. Four months prior to this 
time, she had first noted a small, firm, nontender, 0.5 em. swelling on the gingiva 
in the buccal suleus between the mandibular right canine and first premolar. 
This was never painful nor inflamed. It grew slowly without symptoms, and 
one month previously the patient saw her dentist who advised an exploration 
and excision. She was at this time referred for treatment. 

Physical examination revealed a 1.5 by 1.5 em., firm, nontender, nonin- 
flamed, nonulecerated swelling of the gingiva in the buccal suleus between the 
mandibular right canine and first premolar. Although firm, this appeared to 
be soft tissue, and not calcified. There were no submaxillary, submental, or 
cervical lymph nodes palpable, and all other intraoral structures appeared 
normal, X-ray examination showed no evidence of bone involvement (Fig. 1). 

A tentative diagnosis of fibrosarcoma of the mandible was made, and a 
biopsy performed. Under local anesthesia, an incision was made along the 
alveolar crest of the molar area and was carried forward, separating the gin- 
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giva from the premolar, canine, and incisor teeth on the right, and carried 
into the buceal suleus. The flap was retracted, exposing the tumor which was 
well encapsulated at the periphery. An attempt was made to shell it out com- 
pletely, but in its deeper aspect it was found to invade the bone surrounding the 
mandibular right canine and first premolar. Most of the bulk of the tumor 
was removed with the knowledge that a further operation would be required 
pending microscopic diagnosis. The growth was of a “fishy” consistency and 
appeared like a fibrosarcoma. The flap was sutured and the patient discharged. 





Fig. 1.—Lateral jaw view showing no evidence of tumor invasion. 


The specimen was sent to the laboratory with the following report: 

“The specimen consists of a markedly cellular, somewhat avascular tissue 
in which can be seen several areas of newly formed bone and which on one 
surface shows a collagenous capsule. The intercellular substance of the tissue 
takes an overall stain and is seen to be composed of loosely arranged moder- 
ately thick fibers exhibiting a coarse interlacing pattern. The entire tissue is 
somewhat stiff in appearance. The cells vary in size, the larger having a light 
blue staining granular cytoplasm and oceur in lacunae, while the smaller have 
a somewhat acidophilic cytoplasm. Many of the cells exhibit a stellate shape 
whereas those in the more closely packed areas exhibit a more spindly shape. 
The nuclei are not as pleomorphic in appearance as the cells, and vary from 
round to oval. They are somewhat hyperchromatie on the whole and no mitotic 
figures are seen. The tone in some areas appears neoplastic and in others re- 
active in nature.” (Figs. 2 and 3.) 


Diagnosis: “Chondromyxoma.” 








818 EDWARD L. SLEEPER 


Fig. 2. 
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Fig. 3. 


.—Low-power view showing cartilage cells and areas of myxomatous degeneration. 


Fig. 2.- 
Fig. 3.—High-power view of Fig. 2 showing the cartilaginous cells in lacunae and areas 


of myxomatous degeneration. 
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Showing operated area with flap retracted. 
Incision sutured at completion of operation. 
-Block excision specimen. 


Fig. 4. 
Fig. 5. 
Fig. 6. 
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On May 20, 1950, the patient was admitted to the Massachusetts General 
Ifospital and a block excision of the affected area of the mandible was per- 
formed. Under Pentothal Sodium-gas-oxygen anesthesia, after the patient 
was prepared and draped, an incision was made over the alveolar crest of the 


Fig. 7. Fig. 8. 





Fig. 9. 

Fig. 7.—X-ray eight months after operation showing no evidence of tumor invasion. 
There is thickening of the periodontal membrane of the mandibular left central incisor as a 
result of the stress of her denture. 

Fig. 8.—Area of previous excision showing no evidence of tumor. 

Fig. 9.—X-ray of excised block of bone and teeth with no evidence of tumor present. 


edentulous portion of the mandible in the premolar area on the right. This was 
carried through the interdental papillae as far forward as the lateral incisor on 
the left. The incision was here carried down to the depth of the buccal suleus. 
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sy means of a periosteal elevator a large flap was retracted, exposing the area 
from the central incisor on the left to the premolars on the right (Fig. 4). 
This was seen to have a 1 by 1 em. area of tumor between the right canine and 
the premolar. By means of an osteotome, a block section including the right 
premolar, canine, and two central incisors was removed. The bone exposed at 
this time looked very good and there was no visual evidence of residual tumor 
present. The rough edges of bone were smoothed and the mucosa sutured by 
means of interrupted Dermalon sutures (Fig. 5). At the conclusion of the 
operation, the patient was in good condition and was returned to the ward. 
‘ig. 6 is a photograph of the excised block. 





Fig. 10.—Decalcified specimen showing invasion of lamina dura. 


Following the operation the patient did well and was discharged from the 
hospital on the fifth postoperative day. A chest x-ray at this time was nega- 
tive. She was observed closely every week for two months with no evidence 
of recurrence. She was then seen once monthly, last on Jan. 6, 1951 in good 
health and with no signs of reeurrence, either clinieally or by x-ray (Figs. 
7 and 8). 

An x-ray was taken of the excised block section, with no evidence of bone 
invasion by the tumor (Fig. 9). Microscopic examination of the decalcified 
specimen showed bone being resorbed ahead of the tumor, and in a section con- 
taining tooth, the lamina dura was seen to be lost (Fig. 10). Beeause of the 
changes produced by decalcification, it was not clear whether the tissue in 
immediate relation to the bone was tumor or desmoplastie tissue, but it was 


believed probably to be the latter. 
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A diagnosis of chondromyxoma with a question of osteogenic sarcoma 
was made, and a careful follow-up suggested. 

This case is of interest for several reasons: 

I. Chondromyxoma of the mandible is of rather rare occurrence. 

2. In the treatment of this type of lesion one should be radical, but a 
mutilating operation for the tumor in this case was not necessary, since actual 
malignaney was not determined. 

3. This tumor may undergo malignant degeneration, and should be thus 
completely excised and carefully followed. 


25 Bay STATE ROapD. 
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AMELOBLASTOMA OF THE MANDIBLE 


KuRMAN T. WALLACE, M.D., JoHN M. Moraan, D.D.S., anp E. M. Corvin, M.D., 
SPARTANBURG, S. C. 


A* ELOBLASTOMA or adamantinoma is the rarest of the three forms of 

tumor of the odontogenic type. It arises from the ectodermal epithelium 
of the enamel organ either in the mandibie or the maxilla. It usually develops 
during the age of tooth formation. In the adult it arises from cell rests or 
odontogenie cysts.1. It consists largely of solid tissue containing numerous 
cystic cavities. Histologically, the tumor consists of nests of ameloblasts.’ 
In the x-ray it may appear to be polycystic or monocystic. 

The tumor is slowly growing and is locally malignant. Rarely metastasis 
to the lymph nodes does occur. Treatment consists of radical surgical re- 
moval.® 

The mandible is the most frequent site of origin, and hemiresection of the 
mandible is the safest form of treatment in extensive cases. In rare cases, 
complete resection of the mandible is required. 

The purpose of this paper is to report an ameloblastoma that is probably 
the largest ever removed successfully and to discuss certain of the technical 
aspects of the operation. 

Case Report 

S. G. H., No. A21317, W. W., a 38-year-old Negro man, was admitted to 
the Spartanburg General Hospital on Nov. 1, 1948. There was a history of a 
slowly growing tumor of the jaw of four years’ duration. 

Examination revealed a massive tumor of the mandible (Fig. 1). The 
entire visible and palpable portion of the mandible was involved, and the 
tongue was displaced upward and posteriorly by the tumor (Fig. 2). Biopsy 
revealed “much myxomatous connective tissue in which are embedded many 
large ramifying collections of cells resembling ‘basal’ cells. Other areas show 
collections of cells resembling squamous cells. Within the substance of the 
tumor are seen many atrophic bony spicules, collections of lymphocytes. The 
diagnosis was mandible (massive ameloblastoma)” (D. MeGrew). 

X-ray examination revealed “a gross expansion of the entire body of the 
mandible, which involves both sides of this structure in a symmetrical man- 
ner. The expansion is due to tumor, which is primarily polyeystie in nature. 
All the teeth, with the exception of the third molars of each side, have been 
elevated by the expanding mass, and the roots of all the displaced teeth have 
been partially or completely destroyed. The tumor involves the anterior por- 
tion of the floor of the mouth, which it has elevated markedly. Whereas the 
greater portion of the tumor appears to be multiloculated and eystlike, the 

From the Departments of Surgery and Oral Surgery, Spartanburg General Hospital and 
the Wallace Foundation. 
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central area shows what is apparently bone proliferation, which is radiating 
from the central mass upward. The mass measures approximately 8 x 10 em.” 
(H. E. Plenge). (Fig. 3.) 








Fig. 3. 


On Nov. 8, 1948, a tracheotomy was done under local anesthesia, using a 
transverse incision. Resection of the mandible was done three days later. 
Pentothal sodium was used for induction, and cyclopropane and oxygen anes- 
thetic was administered through the tracheotomy tube. An airtight airway 
was devised by Dr. C. H. Poole.* The pharynx was packed with gauze. 

An incision was made from the usual location of one angle of the mandible 
to the other in a transverse manner. The lower half of the face, including 


*Chief, Department of Anesthesia, Spartanburg General Hospital. 
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skin, musele, and mucous membrane, was detached from the tumor and brought 
upward over the nose without dividing it vertically. The tumor, including 
the mandible was dissected free, and the ramus of the mandible was divided 
bilaterally, with a Gigli saw, above the angle. The specimen was removed 
intact (Fig. 4). The mucosa of the mouth, museles, and skin was reconstructed, 
closing the oral cavity completely and closing the skin except for two drains. 





There was some blood loss during the first part of the procedure, and 2,000 c.c. 
of blood were administered during the operation. The operating time was two 


hours, forty minutes. 
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His postoperative course was good, and the patient was ambulatory two 
days later. He was allowed to take full liquid diet on the third postoperative 
day. Speech was distinct, and there was no drooling of saliva. He was able 
to take a soft diet. Puréed foods were allowed two days later. He was dis- 
charged in good condition on the ninth postoperative day. 

The cosmetic (Fig. 5) and functional result made insertion of prosthetic 
devices later unnecessary. 

It is felt that a preliminary tracheotomy and an interval of several days 
for acclimation of the patient were a definite advantage. Intubation of the 
patient would have been technically difficult, and our previous experience with 
tracheotomy at the time of massive neck and face surgery was that a much 
stormier course is likely. 

The soft tissue of the lower face was not divided by a vertical incision 
extending into the mouth, and the flap of tissue was brought up over the nose 
after it was dissected free. It is felt that this gave a much better cosmetic 
result (Fig. 6). 

The direct attachment of the tracheotomy tube to the anesthetic machine 
allowed a elosed inhalation type of anesthetic to be administered, avoiding 
the postoperative depression of prolonged Pentothal anesthesia. 


Summary 


The treatment of ameloblastoma is briefly presented. A case, which may 
represent the largest ameloblastoma successfully removed, has been presented. 
An unusually good cosmetic result was obtained without prosthesis or bone 


graft. 
Certain advances in the management of such cases are suggested. 
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MULTILOCULAR RADICULAR CYSTS OF THE MANDIBLE 


Kpwarp (, ARMBRECHT, D.D.S., F.A.C.D.,* AND 
WaYNE A. WaTERMAN, B.A., D.D.S.,** 
WHEELING, W. Va. 


ADICULAR eysts are most commonly seen closely associated with infected 

and carious teeth. It is well recognized that virulent bacteria enter the 
root canal of the tooth which forms a natural pathway to the periapical bone, 
resulting in a rarefying osteitis, usually well localized. The case report to be 
presented exemplifies the fact that radicular cysts developing from periapical 
infections oceasionally become widespread, involving large areas of bone. 


Case Report 


M. B., a 56-year-old white American married woman, was admitted to the 
Ohio Valley General Hospital, Wheeling, W. Va., on Jan. 10, 1951, complaining 
of pain and swelling of the left side of the face and neck. 

Present Illness.—The left side of the face and gingiva of the left side of the 
mandible had been swelling intermittently for the past four or five years, fol- 
lowing the removal of an impacted third molar. She had had numerous epi- 
sodes three to six months apart associated with moderate pain, drainage, and 
then a return to normal. She had consulted neither physician nor dentist dur- 
ing this time. Four days prior to admission she had considerable discharge of 
material from this area which was tinged with yellowish blood. She was having 
difficulty in swallowing and complained of ‘‘paralysis’’ of her tongue. 

Past History.—The past history was noncontributory except for several 
acute exacerbations of the swelling of the left side of her face, some auricular 
pain, and acute sore throats. The tonsils had been removed twenty years pre- 
viously. She had frequent carbuneles in the axilla for the past four to five years. 

Family History.—The patient’s mother and aunt were diabetic, controlled 
with insulin. 

Physical Examination.—This was negative except for a large, tender, pale 
swelling of the entire left side of the face and neck. The tongue was deviated 
slightly to the left with marked tremor on protrusion. The mandibular left 
second and third molars were missing. There were no gingival fistulas. There 
was moderate trismus, no paresthesia of the lip, but some paresthesia of the left 
side of the tongue. 

The anterior cervical lymph chain was markedly tender on the left side 
with moderate lymphadenopathy. 


*Chief, Department of Oral-Maxillo-Facial Surgery, Ohio Valley General Hospital. 
**Resident in Oral-Maxillo-Facial Surgery, Ohio Valley General Hospital. 
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Laboratory Studies.—Urinalysis: Appearance, hazy; specifie gravity, 
1.010; color, amber; reaction, acid; albumin, slight trace; sugar, plus one; ace- 
tone, negative ; fasting blood sugar, 100 mg. (twelve hours) ; fasting blood sugar, 
60 mg. (twenty-four hours). On Jan. 11, 1951, R.B.C., 3,000,000; W.B.C., 
8,800; Hb., 56.5 per cent—8.8 Gm.; polys, 70 per cent; eosinophiles, 3 per cent; 
lymphs, 27 per cent ; Mazzini, negative; N.P.N., 28 mg. On Jan. 20, 1951, R.B.C., 
3,950,000; W.B.C., 10,000; Hb., 73.7 per cent—11.5 Gm.; polys, 82 per cent; 
eosinophiles, 0 per cent ; lymphs, 18 per cent. 

X-ray Examination.—There was a large, deep, multilocular cystie area 
found extending from the lower left first molar on through and upward toward 
the border of the sigmoid notch of the mandible (Fig. 1). 





Fig. 1. 


Operation.—Under intravenous Pentothal Sodium nitrous oxide-oxygen 
anesthesia given through an endotracheal tube, an incision was made on the 
crest of the alveolus extending from the distal of the last tooth upward as far 
as the tuberosity of the maxilla. The mucoperiosteum was freed from its at- 
tachment to the bone and retracted laterally. By means of rongeurs, bone drills, 
using a minimum of pressure, a cystic cavity was exposed. The contents con- 
sisted of yellowish pus, and a thick cystlike membrane lining multiple cavities. 
No solid tissue was found. A specimen for a frozen section was sent to the 
laboratory. The pathologist reported no evidence of malignancy. The patho- 
logical tissue was carefully enucleated, revealing smooth, noneroded, normal 
bone. Gelfoam was placed in the cavity which was closed by routine suturing. 


Pathological Report.—The membrane had a lining of stratified squamous 
epithelium of variable thickness. In some places it was avascular and similar 
to early sear tissue. There was marked infiltration of lymphocytes, some plasma 
cells, and polymorphonuclear leukocytes. Other portions of the material 
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showed a fibrinopurulent exudate and some blood clot. In one piece granulation 

tissue was Seen with several trabeculae of newly formed bone. In other areas 

there were a few spicules of neerotie bone surrounded by granulation tissue. 
Diagnosis: Infected radicular cyst of the left side of the mandible. 


Progress.—The patient had previously been placed on erysticillin, 300,000 
units daily. Immediately postoperatively the patient was given 500 c.c. fresh 
whole blood. She was discharged six days postoperatively. 


Comment 

The management of early cystic formation associated with infected teeth 
has been controversial. One school feels that such areas should be rigorously 
curetted at the time of extraction. Other authorities feel that resorption and 
healing of such eystie areas will be spontaneous and therefore curettage only 
serves to break down the body’s natural defenses and possibly spreads the in- 
fection. This ease illustrates the fact that all of the potentially infected cystic 
areas may cause widespread involvement of the bone, and it is therefore sug- 
gested that such areas be curetted and all pathologie tissue meticulously re- 
moved at the time of the extraction of the teeth. 


References 
Ivy, R. H.: Unusual Case of Ameloblastoma of Mandible, OraL SurG., OraAL MED., AND 
ORAL PATH. 1: 1074-1082, 1948. 
Taller, P. A.: Experimental Investigation Into Factors Concerning Growth of Cysts, Proc. 


Roy. Soc. Med. 41: 681-688, 1948. 

Worman, H. G.: Cysts—Pathological Aspects, ORAL SurG., ORAL MED., AND ORAL PATH. 1: 
934-935, 1948. 

Boyko, G. V.: Classification of Extensive Cysts, J. Oral Surg. 5: 325-336, 1947. 

Weinmann, Joseph P., and Sicher, Harry: Bones and Bones, St. Louis, 1947, The C. V. 
Mosby Company. 

Thoma, Kurt H.: Oral Surgery, vol. 2, St. Louis, 1948, The C. V. Mosby Company, p. 1075. 








A CASE OF PRIMARY ORAL LYMPHOSARCOMA 


M. S. Burstong, D.D.S.,* Cutcago, Iuu., aN I’. O. Bartz, D.D.S.,** 
Sr. Louis, Mo. 


YMPHOSARCOMA is predominantly a disease of middle and old age. The 
cervical and adjacent lymph nodes are common initial sites, although it is 
difficult to ascertain the specific primary site after the disease has progressed.’ 
Thoma,’ in a review of ¢ase reports, gives examples of intraoral lymphosarcoma 
involving the palate, alveolar gingiva, and mucobuccal fold. In some of the 
eases tissue necrosis was a prominent feature. All cases were characterized by 
an initial radiosensitivity and regression of the tumor. 


History.—A Negro woman, aged 67, first appeared at the Washington 
University Dental Clinic in February, 1950. Her chief complaint was pain 
which involved the right side of the mandible. Her first recognizable symp- 
tom, seven months previously, was a slight swelling of the soft tissue adjacent 
to the molar region. Moreover, it became increasingly difficult for her to wear 
her lower denture since it would not remain in place. A biopsy from the area 
of swelling was taken at a hospital clinic, and a diagnosis of chronic inflamma- 
tion was made. 

Several months later, January, 1950, she reported to another hospital 
clinic. Her chief complaint at this time still was inability to wear her lower 
denture. She was experiencing little or no pain. Clinical examination revealed 
an asymmetry of the mandible with an obliteration of the mucobuceal fold on 
the right side. Ear, nose, and throat examination revealed no abnormalities. 

The patient was then referred to the tumor clinic of the Washington Uni- 
versity School of Dentistry on Feb. 2, 1950. Right submaxillary lymph node 
enlargement and obliteration of the mucobuccal fold were prominent. A bi- 
opsy was taken from an area of the mucobueeal fold. 

The patient was then hospitalized. Radiographs of the skeletal system were 
essentially negative for bone changes. A sternal puncture was also performed 
and microscopic study of the marrow revealed no abnormalities. Subsequently, 
a biopsy was taken from the tissue in the region of the submaxillary gland. 


Microscopic Examination.—The specimen from the mucobuceal fold re- 
vealed a dense infiltration of the connective tissue and striated muscle by 
masses of rounded cells of relatively uniform size. Many of these cells ex- 
hibited hyperchromatic nuclei. In adjacent areas were masses and sheets of 
these rounded cells. Some mitotic figures were visible. Seattered throughout 
the stroma were other cells with large, pale-staining, oval nuclei (Figs. 1 and 2). 

*Assistant Professor of Pathology, University of Illinois College of Dentistry. 

**Assistant Professor of Oral Surgery, Wahington University School of Dentistry, 
St. Louis, Mo. 
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Fig. 2. 
Fig. 1.—Biopsy specimen from mucobuccal fold 
tumor cells. 
Fig. 2.—Higher magnification of an area shown 
muscle. 
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The biopsy specimen from the submaxillary area revealed similar histo- 
logieal characteristics. 

Diagnosis: Lymphosareoma. 

Treatment.—X-ray therapy was administered. Twelve treatments with a 
total of 2,260 roentgen units were given. Immediate improvement was ob- 
served. Following the final treatment the patient was released from the hos- 
pital with signs of remission. 

Summary 

A ease of lymphosarcoma primary to the submaxillary area and involving 
the mucobueeal fold is presented. Although the tumor is very radiosensitive, 
the prognosis is difficult to establish since the disease has a tendency to become 
generalized.* It is important to be cognizant of the fact that radiosensitivity 
of a tumor does not necessarily imply that the lesion can be completely irradi- 
cated by this type of therapy. 
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Periodontia 


EMOTIONAL FACTORS IN PERIODONTAL DISEASE 


Ruru Mouuron, M.D.,* Sou Ewen, D.D.S.,** anp WiLuIAM THIEMAN, D.D.S.,** 
New York, N. Y. 


ERIODONTAL disturbances have been recognized clinically ever since they 

were described by Pierre Fauchard in 1746, but although we now understand 
much about the physical process involved, there are still many unanswered 
problems about etiology and treatment. In general, workers in the field agree 
that breakdown in the mouth is the result of a complex of local and systemic 
factors, no single one of which is the causative factor in all eases. A great deal 
of attention has been directed toward treating local mechanical and bacterio- 
logical processes with cohsiderable success in many cases, but in other instances 
the disease process persists or recurs, so there must be other factors involved 
which we at present do nlot completely understand. One too often sees recurrent 
acute necrotizing ulcerative gingivitis (so-called Vineent’s disease), chronic 
marginal gingivitis, or progressive destructive periodontitis, which is only tem- 
porarily arrested by known treatment methods. In recent years it has been 
shown that there are significant emotional factors involved in the obseure 
etiology of many clinical syndromes that failed to yield their ultimate secrets 
when attacked by the more mechanical approaches. This has been true of many 
so-called “psychosomatic diseases,” such as ulcerative colitis, hyperthyroidism, 
peptie ulcer, bronchial asthma, and many others. There has even been some 
suggestive evidence that emotional factors might operate in periodontal disease. 
We have therefore undertaken to investigate this possibility in hopes of clarify- 
ing some of the problems that still remain obseure. 

A short historical survey will illustrate the changing emphasis as to 
etiology and treatment which prevailed at different times. Some of the earliest 
descriptions of gingival disease showed more awareness of the condition as a 
part of widespread body dysfunction than the later preoccupation with purely 
loeal causes. Magitot in 1873 associated it with gout, diabetes, and rheumatism, 
while even at the present time it is recognized that periodontal breakdown occurs 
also as part of the clinical syndrome in such systematic diseases as syphilis, 
mononucleosis, acute leukemia, purpura, pemphigus, diabetes, pellagra, nephri- 
tis.. With the twentieth century, as dentistry began to be influenced by the 
medical sciences, various approaches were explored in an attempt to find specific 
etiologies for periodontal disease. 

; ‘Seneseaien of Psychiatry, College of Physicians and Surgeons, Columbia University. 
ue of Dental and Oral Surgery, College of Physicians and Surgeons, Columbia 


29 
S33 








834 MOULTON, EWEN, AND THIEMAN 


The first approach was bacteriological, and the roles of the streptococcus 
and spirochaeta were uncovered, but these have since been shown to be normal 
inhabitants of the mouth. Recently, Bender and Pressman’ pointed out that 
while organisms are present in profusion in periodontal lesions, there is never 
a bacteremia associated with this, indicating that the presence of the organisms 
is secondary rather than primary in initiating the syndrome. Schluger* stated 
that Vincent’s infection is not a communicable disease, and that apparently 
epidemics are related to similar living conditions. He feels that it responds 
to therapy which is rehabilitative rather than bactericidal, although modern 
agents such as penicillin have been widely used.* Such antibiotics can be most 
useful in arresting the physical process, but the effect may not be permanent 
(Ziskin, Kutscher, and Clark®). In other words, when multiple factors are in- 
volved in etiology, attacking one of them alone is usually not enough. 

With the coming of vitamins, the nutritional aspects gained recognition and 
the role of vitamins A, C, and D was explored. It was also observed that there 
was a high incidence of periodontal disturbance in institutionalized patients and 
people of low economic status where diets were inadequate. Whole dietary 
regimes have been worked out by the Guggenheim dental elinie to prevent oral 
breakdown, both dental and periodontal. However, after studying the effects of 
dietary deficiencies on oral structures for many years, Schour and Massler® con- 
eluded that present evidence does not establish specific nutritional bases for 
periodontal disease, although they feel that subclinical deficiencies and nutrition 
must be considered in a total evaluation of gingival breakdown. 

This brings us to the third approach, namely, mechanical factors which 
physically affect the gums. Extraoral factors include the choice of soft pappy 
foods that offer no gingival stimulation, and Wallace’ stresses the importance of 
coarse, fibrous, detergent foods as requirements for maintaining gingival health. 
The accumulation of caleulus and food debris due to poor oral hygiene is also an 
important local factor which may initiate or aggravate gingival breakdown. 
Intraoral factors include maloceclusions which are traumatic to the periodontium 
and faulty restorations, both of which cause abnormal forces to act on the 
periodontal membrane (Older‘*). 

The fourth and most recent approach to the problem has been a more 
dynamic one, where structural alteration is considered secondary to some under- 
lying functional disturbance. Saghirian® includes the psychosomatic approach 
as part of the attack on the problem, and Dean’ feels that adequate therapy 
should include “freedom from worry.” Schluger*® stresses the importance of 
fatigue and nervousness in precipitating outbreaks. Certainly it would seem 
that multiple factors predispose to gingival breakdown, which is therefore a non- 
specific process which can be divided into clinical stages according to severity 
and extent, but not into entities with specific etiology. 

If one uses the term “psychosomatic” to apply to all conditions where emo- 
tional factors play an important role in determining the course and extent of a 
physical process, either directly or indirectly, one is then faced with a multitude 
of ways in which such interaction can occur. It may be quite direct and easy 
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to trace such as when anxiety causes anorexia with resultant dietary deficiencies 
which predispose to gingival breakdown, or it may be indirect and the mecha- 
nisms may be hard to trace, such as when anxiety leads to circulatory changes 
which are reflected in the gums and render them vulnerable to infection. The 
literature offers many suggestions as to possible mechanisms, but for most of 
them the proof is inadequate or nonexistent. However, it is useful to list the 
possibilities to indicate the many routes available. 

They ean be divided into two groups: 

First, the more direct’ routes involving overt habits which are at least 
partly under voluntary control. These are often considered unimportant, as 
it is falsely assumed that telling the patient to stop and change is all that is re- 
quired. However, these “habits,” which can be stopped by will at the moment, 
are perpetuated by deep psychological needs which cannot so easily be controlled 
over a long period, so that more attention and understanding of their basic 
causes become necessary for permanent control. The following are examples: 

1. Oral hygiene: Neglect of the mouth is frequently due either to de- 
pression, acute anxiety, or rebellion against authority, which factors may be 
stronger than any amount of advice. Chronie poor oral hygiene is most often 
seen in dependent individuals who refuse to take responsibility for taking proper 
care of their own mouths. It is as though they wait for parents or doctors to 
remind them perpetually. 

2. Diet: The role of anxiety in causing vitamin and other dietary de- 
ficiencies via anorexia has been mentioned. Unhealthy choice of foods, such as 
excessive sugar and other carbohydrates, may be determined by neurotic cravings 
and resultant taste perversions. Infantile eating habits may persist, resulting 
in the choice of soft, mushy foods and the avoidance of stimulating, harder 
adult diet. Dyspepsia, due to emotional conflict, may lead to the prescription of 
ulcer diets, low residue diets, ete. 

3. Oral habits: Excessively prolonged thumb-sucking past the age of 
5 or 6, or other habits, or chewing and biting substitute objects may directly 
cause mechanical irritation or produce traumatic forees with resultant mal- 
ocelusion. The difficulty of attempting to stop such habits abruptly is illus- 
trated well by Pearson’® who shows the precipitation of behavior disturbances or 
the development of new and possibly worse habits that may occur. He also shows 
how infantilizing children may lead to malocclusion via improper eating habits, 
especially in regard to chewing and swallowing. 

4. Bruxism: Teeth grinding is a very frequent cause of periodontitis which 
results from traumatic forces. It may be a rather recently acquired habit that 
responds to superficial retraining efforts directed toward making the patient 
increasingly aware of the habit. More often it is a long-standing problem 
resulting from deep-seated emotional conflict, the so-called “occlusal neurosis.” 
This has been deseribed by Frohman’ * who gives his experiences in treating 
several with psychotherapy. 

Second, there are groups of more indirect routes whereby emotional con- 
flict may ultimately affect the periodontal tissues by involuntary physiological 
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mechanisms usually utilizing the autonomic nervous system as an intermediary. 
These are: 

1. Endocrine dysfunction: The role of estrogen in maintaining adequate 
keratinization of the gingivae has been studied by Ziskin and associates'* who 
showed that gingivitis followed from endocrine imbalance in pregnancy, adoles- 
cence, and amenorrhea. It is also known that emotional conflict can produce 
amenorrhea (Moulton™) and can presumably affect pituitary function via the 
sympathetic nervous system and hypothalamus. Therefore, carbohydrate and 
calcium metabolism could be influenced by emotions, with resultant effects on 
the mouth. 

2. Resistance to infection: Emotional depression tends to depress the 
body’s defenses to fight off infection by decreasing the number of circulating 
antibodies. An acutely depressed or anxious person would thus be more vul- 
nerable to attack by normal oral bacteria, just as he is less able to fight off in- 
fections following surgery. This might explain Schluger’s observation’ that 
outbreaks of Vincent’s infection follow excessive fatigue and nervousness in 
Army life, and that similar conditions of tension bring about apparent epidemics, 
rather than direct contagion. 

3. Circulation: Tissue tone is obviously much affected by hyperemia or 
anemia of the gums, which again effects resistance to infection. Circulation is 
controlled by the autonomic nervous system which also mediates emotional ten- 
sion. Depressed patients become blue and have cold extremities, whereas manic 
patients are flushed and anxiety brings about such phenomena as palpitation. 

4. Salivary factors: Many claims have been made as to the role of emo- 
tions in affecting the pH, caleium-pH balance, and flow of saliva, but much of 
the actual research is inadequate and suggests possibilities rather than prove 
them. Trimble’® showed that lower rate of secretion leads to more frequent new 
caries, and Strongin and Hinsie’® demonstrated that depressed patients have a 
lower rate of flow, whereas manic patients have a higher rate of flow and more 
basic pH. Emotional upset may lead to increased salivation and inhibition 
may lead to decreased flow, according to work of Finesinger and Sutherland.*’ 
There are also reports of emotionally induced excessive salivation (Black's) and 
xerostomia (Bieber and Tarachow’®). Wittkower and Pilz®® suggested that 
quantitative changes in saliva may be in a plus or minus direction according to 
the personality type of the patient, which would account for individual differ- 
ences in response. Briggs*’ reported five cases in patients in whom severe emo- 
tional upset resulted in an outbreak of caries, and presumably soft tissues could 
be affected as well. These salivary factors are well reviewed by Burstone.** 

There have been some reports in the literature relevant to psychosomatic 
factors in periodontal disease, such as that by Miller and Firestone,** who sketch 
the background and briefly portray several interesting eases. Binger** gave a 
ease of a very dependent man with excessive oral needs who developed Vincent’s 
disease at a point of special conflict. Heaver®* reports a man with syphiliphobia 
who developed Vincent’s disease while acutely anxious. The only attempt to 
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study a large number of patients was made by Mellars and Herms** who noted 
the marked increase in periodontal disease among acutely disturbed mental hos- 
pital patients, whereas the apathetic, indifferent patients, although on the same 
dict and living under the same conditions, showed no oral breakdown. They felt 
that aeute conflict resulted in acute Vincent's disease while more chronic upset 
resulted in chronie gingivitis. They tried to correlate this with the rapidity of 
changes in the saliva, but unfortunately gave very little of their experimental 
data. They also described the tendency of the depressed patient to have anemic, 
recessive gingivae, while the excited patient has hyperemic, engorged gingivae, 
and irregular changes in salivary pH which favor bacterial invasion. Oral cul- 
tures were said to change with salivary pI{. Psychotherapy was found most 
effective in treatment, although chemotherapy and prophylaxis were useful when 
used with it. This is a provocative study, although little concrete data are 
eiven. 

Being aware of this background and the many questions it left unanswered, 
we thought it important to study the dental and psychological factors involved 
in a group of periodontal patients to see what light could be thrown on causation 
and total treatment of the patient as a whole, rather than the gingivae as an 


isolated end organ. 
Methods of Study 

Our goal in this work was to study patients with various types of perio- 
dontal disease to see what correlations could be made between the degree and 
type of oral breakdown and the personality pattern with its degree and type 
of breakdown. This would be an attempt to integrate clinical dentistry with 
psychiatry, a dual approach which we felt had not been adequately explored 
before. This would also be a working experiment to see what the two dis- 
ciplines had to offer each other and how they could work together to clarify 
an obscure problem. 

Acute necrotizing gingivitis was our first subject of choice, as the disease 
seemed to be more clear-cut and acute. We started our study by seeing all the 
cases that we could find in the elinie on the days of the week that we worked. 
So few eases seemed available, however, that we decided to enlarge the study 
to inelude more chronie forms of gingivitis, even though they involved many 
more obscure problems of diagnosis and selection. 

There was a preliminary diseussion coneerning the problem of selecting 
chronie eases. The main goal was to throw light on the most difficult periodontal 
cases, rather than to attempt a statistically valid survey of all the hundreds 
of periodontal cases seen yearly in a busy clinie. The study was to be made by 
three people who, for the sake of clarity in writing, ean be referred to as the 
psychiatrist, the periodontist, and the dental consultant. The psyehiatrist played 
no role in selecting cases, merely asking that the patients sent to her be reason- 
ably approachable and cooperative. The periodontist selected cases seen 
routinely in elinie that were either recalcitrant in therapy or baffling in etiology. 
Many did not respond to adequate treatment or recurred more rapidly than 
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usual. Others showed a degree of periodontal breakdown not explained by the 
local factors present. On the other hand, the dental consultant, working in a 
more roving capacity, would casually observe the clinic on certain mornings and 
pick out patients who seemed unduly upset about their mouths or showed somatic 
signs of anxiety, whether directly related to the mouth or not. Some of them 
were tearful, others were anxious about the bleeding of their gums, feared loss 
or drifting of teeth, or were worried about bad taste or smell supposedly in their 
mouths. Usually the two ways of picking cases overlapped, as will be shown 
by studying the case material, i.e., the recalcitrant cases were very often those 
who were neurotically preoccupied about their mouths. 

The cases were studied separately by each of the three workers, and data 
were pooled and compared only after each one had recorded his own observations. 
It was hoped thus to decrease the errors that might occur from mutual influence. 
Usually the first person to give attention to the patient was the dental con- 
sultant, who took a type of psychosomatic dental history by means of an hour or 
so of talk. The purpose was to get a clear picture of the origin and course of the 
presenting problem, to uncover the main attitudes toward the mouth and treat- 
ment, and to discover emotional factors that may have influenced the mouth and 
teeth. A somewhat abbreviated form of this appears below. 

1. Presenting complaint: 

Patient’s description of symptoms. Bizarre? Exaggerated? 

Patient’s emotional reactions to symptoms. Anxiety? Embarrassment? Self- 
pity? Anger? Fear? 

Onset. Precipitating factors. Effect of tension. Related to any changes in 
general life situation. Is the pattern recurrent? 

What does patient think caused illness? How does it affect his life? 

Any other physical symptoms, such as indigestion, fatigue, headaches? 

What are patient’s expectations in treatment? 


to 


. Past medical and dental history: 

Types of illnesses and role in patient’s life. 

Presence of illnesses with psychosomatic coloring, as peptie uleer, dyspepsia, 
vague diarrheas, allergies, asthma, chorea, etc. 

Any emotional conflicts that may have precipitated illnesses? 

Degree and types of dental work done. 

Attitudes toward physicians and dentists. Experiences of successes or 
repeated failures in treatment. Cooperation in treatment. 


3. Family background: 
Parents, personality of each and relationship to each other. 
Siblings, their relationship to patient in age and dominance. 
General social, economic, and occupational setting. 
Patient’s personality and role in family. Dependent, rebellious, submissive, 
dominating, fearful, hostile, ete. 


4, Patient’s development: 
Early feeding, nursing, weaning, speed of eating. 
Appetite, anorexia, vomiting, food idiosyncrasies. 
Reaction to introduction of solids. Biting and chewing patterns. 
Oral habits. Onset, degree, and duration. Thumb-sucking, nailbiting, teeth 
grinding, chewing objects, grimacing, etc. 
Early care of teeth and early dental experiences. 
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5. Present status in general: 
Living situation, occupational, marital, financial. 
Eating habits and diet. 
Oral habits—if still persistent. 
Oral hygiene, brushing. 
Attitude toward mouth, disgust, pride, sensitivity, anxiety. 


No attempt was made to be exacting in collecting these data in order or 
in this detail with each person. The patient was allowed to tell his story, ques- 
tions were appropriately interspersed, and significant clues were further ex- 
plored. Later on, when the patient was rechecked, the emphasis was on what 
had transpired that was significant since the last visit, and on any changes in the 
mouth. Continuance or decrease in anxiety was noted. 

After this “guided interview” the patient was re-examined by the perio- 
dontist and observations charted in a special form so that there could be a 
uniform basis for comparison. The chart included the following: 


1. Description of gingivae: 
Color: pink, stippled, coral-like. 
Redness: light, bright, bluish-red. 
Hemorrhage: mild, moderate, severe. 
Hypertrophies: mild, moderate, severe. 
Recessions: mild, moderate, severe. 
Destruction: mild, moderate, severe. 

2. Pain or other subjective symptoms. 

3. Pocket depth (location indicated on chart). 

4. Mechanical factors present: 
Tartar and calculus. 
Grinding or clenching. 
Malocclusion. 
Oral hygiene. 

5. Systemic diseases, if present. 

6. Dental diagnosis: 

7. Reason for meriting special study. 

8. Summary of changes since last seen. 


X-rays were taken of most of the patients, and they were followed by the 
same periodontist, so that more accurate comparisons could be made. The 
nomenclature used in diagnosis was that of the American Academy of 
Periodontology, 1947. The pertinent aspects of this may be summarized as 
follows: 

Marginal gingivitis: chronic inflammation of the gingiva. 

Periodontitis simplex: inflammation of the periodontal membrane, a sequela of 

chronic gingivitis; horizontal pocket formation. 

Periodontitis complex: a more severe inflammation of the periodontium due to 

systemic disease or secondary to periodontosis. 

Periodontosis: noninflammatory, degenerative destruction of the periodontium; 

vertical pocket formation. 

Acute necrotizing gingivitis: so-called Vincent’s infection. 


Periodontal treatment was instituted as indicated, and observations, both 
psychiatrie and dental, were repeated during its progress. 
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By the time the patient was seen by the psychiatrist, most of the orientating 
data as to medical, dental, and family background had already been collected. 
The role of the psychiatrist was to use a more intuitive form of interviewing 
in order to get a personality picture of the person as a whole. The patients were 
asked about the trouble with their mouths and then led to tell of their other 
troubles. Usually they were glad to do so, but if they questioned the procedure, 
they were told that we had found that many factors could often affect the gums, 
and we were interested in exploring these to see if we could help them. Although 
the interview was unstructured on the surface, and one subject was used to lead 
into another according to the individual, the most important things looked for 
were: 

Feeling tone—anxiety, hostility, depression, guilt, ete. 

Basie patterns of reacting to others—dependence, demanding, blaming, exploiting, 

clinging, ete. 

Clues as to their origins in relation to significant earlier people, such as parents, 

siblings. 

Any temporal correlations between periods of special anxiety and stress with 

periods of physical illness and especially oral breakdown. 


Present life situation and how it was being handled. 


The interview was continued for an hour or an hour and a half, or in son 
instances repeated until the psychiatrist felt that she had general understanding 
of the type of person with whom she was dealing. Such a quick impression 
would most certainly be modified with deeper study, but some simple gross 
distinctions between people could be drawn with enough accuracy to allow a few 
comparisons on major points. An attempt was then made to characterize the 
most outstanding aspect of the patient, following no special classification, but 
trying to use generally accepted psychoanalytic concepts. In this sense, most 
people who are not conspicuously mentally ill would fall into the following 
groups: 


1, Schizoid: Individuals who have, in greater or lesser degree, withdrawn from 
intimate emotional contacts with other people in order to avoid anxiety. They 
thus try to deny their underlying dependence by staying superficially remote 
from people. They may appear apathetic and indifferent, or they may be in- 
appropriately hostile and overly suspicious of anyone who gets near them. 


2. Oral dependent: Those who show evidence of excessive dependence on parents 
or marital or other close partner. They tend to depend on this person, or people, 
to give frequent approval, to shoulder their responsibilities, to make their 
decisions, and to give them affection whether or not they are able to return it. 
Their need to be taken care of and their inability to stand on their own make 
for an atitude of passive expectation similar in some ways to that of the small 
child waiting to be fed and crying when frustrated. These people tend to have 
excessive concern about their mouths and their food, as though insecurity made 
them hold on to childish forms of oral pleasure. 

3. Oral dependent hostile: Those whose basic dependency is similar to that de- 


scribed above, but who are less helpless and tend to demand that they get the 
outside help they feel they need. They become resentful and hostile to those 
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who fail to support them. They show their immaturity less overtly, because 
they tend to be fighting, blaming, exploitative, rather than showing their weak- 
ness like the second group. 

4. Obsessive-compulsive: Those whose fear of failure is covered by many control 
devices that give them a sense of power over minutia. They tend to be markedly 
preoccupied with cleanliness, neatness, thrift, and order for their own sakes, out 
of proportion to reality. They tend to be exacting in their expectations of them- 
selves and others, often having actual rituals of behavior that they follow so as 
to feel competent or to seem perfect. This has also been called the “anal 
character” because of the stubbornness and concern with dirt that often starts 
at the period of bowel training. 

. Healthy function: These people perform tasks chosen in a fairly effective way 
that allow some freedom of self-expression and individual development. They 
handle any immature needs well enough that they do not interfere significantly 
with daily life, and what anxiety or frustration they feel seems appropriate to 
the realistic situation. Thus their equilibrium seems relatively stable, although 
it might break down on greater scrutiny or under excessive stress. The level of 
function, however, remains significantly higher than in the above groups where 
the degree of crippling is fairly overt. 


As ean be seen, these are general patterns of behavior, and _ specific 
psychiatric symptoms may coexist in various ways. There was some dis- 
cussion of the psychiatric picture as the investigation went along in order to 
make individual eases clear, but no attempts were made to chart or compare 
the data till the end. This was done to avoid premature conclusions which 
might influence collecting the data. 

The methods described were used to study both the eases of acute necrotizing 
gingivitis and those of chronic periodontitis. A third group of periodontosis 
eases were studied in a different way. These were referred for psychiatric con- 
sultation only long after the original study was begun. They were sent by Dr. 
Karshan,”* who had been doing extensive biochemical, endocrine, and dietary 
studies on primary periodontosis, of degenerative rather than inflammatory 
origin. Since they remained so obscure, he also wanted psychiatrie consulta- 
tions on them, and these were done with some of the newer cases of the younger 
age group where the physical process was relatively new and uncomplicated. 
The preliminary results of the psychiatric study are ineluded here because 
they offer an interesting contrast. 

Case Material (for Summary, see Tables I and II) 

Thirty-two cases were studied and they were divided as follows: 6 cases 
of aeute necrotizing gingivitis (3 male, 3 female), 16 cases of chronic 
periodontitis (4 male, 12 female), and 10 eases of periodontosis (1 male, 9 
female). The first 22 cases, where there was either an acute or chronic inflam- 
matory process, were studied more intensively by us and will be discussed 
separately from the periodontosis group. Tables I and II show our attempt 
to list the more pertinent factors in these 22 cases. Except for keeping the 
6 acute eases first, they are otherwise listed and numbered according to age. 
It was thought that this might highlight certain trends. The most outstand- 
ing psychological characteristic of the group as a whole was the remarkable 
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frequency of oral dependency. It was the one outstanding character pattern 
in 18 of the 22 cases and was thought to be present in all but one ease, No. 22, 
the oldest patient who was an obsessive-compulsive. She was an exception 
in other ways also, being the only person with a major systemic disease, 
diabetes. Cases 2, 4, and 9 had schizoid tendencies that seemed important 
in addition ‘to their dependency problems. Hostility as an outlet for de- 
pendency needs was seen in Cases 15, 17, 20, and 21. It will be noted that this 
is an older age range; they tend to be more effective people, they break down 
later with oral symptoms, and are more rigid and therefore harder to work 
with. They were all originally labeled “periodontitis complex.” 
Since psychiatric labeling seems so overly “pat” and meaningless, it may 
be helpful to mention some of the more tangible facts gathered. Since de- 
TABLE I. ACUTE NECI 
(VINCENT’s — INFE 








CASE AGE AND | ORAL ] DENTAL | OTHER PHYSICAL 
NO. SEX SYMPTOMS FINDINGS SYMPTOMS 

2 1 21 yr. Bleeding and pain in Recurrent Vincent’s; Toothaches and trouble Acu' 
woman, gums marked caries with mouth since 11 de 
single cal 
2 21 yr. Bleeding and pain in Reeurrent Vincent’s; Wee 
man, gums; smell from no local factors ale 
single mouth se) 
hol 
3 22 yr. Bleeding and pain in Recurrent Vincent’s; Anx' 
woman, gums poor hygiene and poor sex 
single diet when anxious flir 
4 26 yr. Bleeding gums; smell in Acute Vincent’s super- Gastric distress; milk Pare 
man, mouth imposed on perio- diet; headaches; Sey 
single dontitis simplex dizziness pot 
the 
5 33 yr. Bleeding gums; “hairy” Acute Vincent’s super- Choking sensations Aeut 
woman, tongue imposed on chronic tio 
married, gingivitis flie 
2 children we 
the 
6 33 yr. Bleeding and pain in Recurrent Vincent’s; Felt “spot” in throat Mari 
man, gums; smell in mouth poor hygiene sui 
married psy 








pendency needs often originate in a background of inadequate parental 
attention, it is interesting to note that parental coverage was conspicuously 
lacking in 10 of the 22. For example, 3 suffered early loss of the mother and 
a fourth had a very cold, busy mother who was never with him (No. 16). The 
father deserted at an early age in three instances, and died when the patient 
was 2 years of age in a fourth instance (No. 20). Four women hardly knew 
their mothers and were raised by older sisters. Either because of their early 
deprivation or because of overprotective mothers, 7 patients reported that they 
were very much “babied” at home, whereas 5 others, who did mention this, 
appeared so much younger than their age that one got an unmistakable im- 
pression of their immaturity. There were 5 who showed a remarkable over- 
attachment to the mother. Three of these were men (there were only 7 men 
in the 22), and 2 were past the usual age for marriage, being in their middle 
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There were five who reported such a degree of fighting with the 


mother that it was ample evidence of their difficulty in breaking an overattach- 


ment. 


There was a marked prevalence of oral habits of one variety or another, 


8 instances of clenching or frank bruxism, and 7 other oral habits reported such 


as finger-sucking persisting till the present time. 


These figures seem ample 


evidence of the prevalence of dependency and other outlets for persistent oral 


needs. 


all dental patients would show such an imbalance. 


Since this was not seen in the periodontosis cases, it cannot be said that 


Another factor fairly common to the group of 22 was that 9 were aware of 


increased bleeding of the gums with overt anxiety and, since few people are 


perceptive enough to make such observations, one may assume that such a cor- 


relation existed in many others. 


NECROTIZING GINGIVITIS 
INFECTION ) 


PSYCHIATRIC 
SYMPTOMS 

\eute anxiety; fear of 
dentists; fear of 
eaneer of jaw 

Week end bouts of mild 
aleoholism and homo 
sexuality; unable to 
hold job; immature 
(Anxious about mother; 
sex; immature; 
flirtatious 

Paranoid and homo 
sexual fears; oce. im 
potence; in psycho- 
therapy 

\eute anxiety; flirta 
tious; marital con- 
flicts; immaturity; 
went for psycho- 
therapy 

Marital discord; 
suicidal threats; in 
psychotherapy 


FAMILY 
BACKGROUND 
Tied to family; second of 
8 children; worried 


about father and brother 


Father deserted; patient 
youngest child; hostile 
dependency on mother; 
lived alone 

Tied to possessive 
mother; oldest of 2 
children 

Babied by mother; 
youngest of 4; weak 
father; bottle fed five 
years 

Raised by older sister; 
seventh of 8 children 


Mother died ; patient 
aged 12; fear father; 
oldest of 2; dependent 
on wife 


LIFE FACTORS PRECIPITA 
TING ORAL CONDITION 


Away from home first 


time—in nurse’s 
training 

Week-end flights from 
mother with great guilt 


Away from home first 
time 
Found himself impotent 


with older women 


Extramarital affair with 
guilt 


Week-end flights from 
wife with guilt 


An observation which may be related to anxiety 


CHARACTER 
TYPE 
Oral dependent 








Oral dependent; schizoid 


Oral dependent 


Schizophrenia; oral 
dependency 


Oral dependent ; hyster- 
ical trends 


Oral dependent; hypo- 
manie facade 





was that 5 women noted increased bleeding of the gums at the time of the 
menses; 3 others dated the onset of their gingival bleeding to the menarche. 
Whether this is related directly to endocrine changes affecting the keratinization 
of the gums or whether it is related to the person’s anxiety about menstruation 
is hard to tell. The periodontitis ease reported later in detail, No. 7, certainly 
had marked conflict about her menses with fear of pregnaney and fear of sexual 
maturity. 

Acute Necrotizing Gingivitis.—The prevalence of oral dependency and of 
gingival bleeding on anxiety was noted previously herein as characteristic of the 
22 cases as a group. In addition there were certain characteristics typical of the 
acute group and of the chronic periodontitis group separately. The most out- 
standing aspect of the acute group was the apparent precipitation of the infee- 


tion in all six eases by acute anxiety. The emotional factors leading up to the 
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CASE, AGE AND | ORAL | UNDERLYING DENTAL 
NO. | SEX | SYMPTOMS FACTORS 
a id 21 yr. | Bleeding gums since | Calculus; poor hygiene; 

woman, menarche; pain in mild traumatic ocelu- 
married gums | sion; suck gums 
| 
| 
— — ; —— —— —— | —- - : 

8 25 yr. Bleeding gums since | Calculus; poor hygiene; 
woman, aged 14 malocclusion 
married, 

1 child 
| 
————- 30 yr. Bleeding gums since | Caleulus; malocclusion ; 
woman, menarche; drifting finger-sucking and 
single teeth thumb-thrust 
| 
: 10 32 yr.” a | Maloceclusion 
man, 
single -ain in teeth; drifting | 
“buck teeth” 
- a ll —" ae ETE eee pe - = = 

11 32 yr. Bleeding gums since Mild malocclusion 
woman, aged 15; pain, odors | 
single | 

12 33 yr. Burning, sore gums | Tartar; malocclusion; 
woman, with bleeding bite lip; eats exces- 
single | sive sweets 

| 

13 33 yr. Bleeding gums; gum _| Bruxism; malocclusion 
man, odor 
single | 
44 34 yr. Bleeding gums; ~ | Bruxism; calculus 

woman, burning 
married, 
2 children 

15 34 yr. Pain in gums for 10 Bruxism; malocclusion | 
woman, yr.; earlier attacks | has been corrected 
married, of Vincent’s 
2 children 

160 35 yr. ‘Bleeding and receding | Malocclusion; clamping 
man, gums on partial denture 
divorced 

| 
ars | 35 yr. | Bleeding gums since 
woman, adolescence; multiple | sion; calculus 
married, abseess; loose teeth | 
| 1 child 2 yr. 

18 38 yr. ‘Bleeding, painful gums | Persistent thumb-suck- 
woman, since 16; loose, sensi- ing; crude, gold caps 
divorced tive teeth on front teeth; irrita- 


bility 








TABLE 


DENTAL 
FINDINGS 
Perio. simplex; mod., 
deep, generalized 
pockets 





Perio. simplex; deep 
pockets 


Perio. simplex; hori 
zontal bone loss; no 
pockets 


Perio. simplex; mod. 
pockets 


Perio. simplex ; deep 
pockets 


Perio. simplex; bone 
loss around ant. teeth 


Perio. simplex; mod. 
pockets; bony re- 
cession 


Perio. simplex 
Perio. complex intra- 
bony pockets; hori- 


zontal bony recession 
and alveolar atrophy 


Perio. simplex; mild 


pockets; early destruc- 


tion; alveolar crest 


- | Poor hygiene; malocclu-| Perio. complex; perio- 


dontosis? vertical 
pockets 


Perio. simplex; hori- 


zontal bone resorption 
about front teeth 
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ERIODONTITIS 


OTHER PHYSICAL 
SYMPTOMS 
’ysmenorrhea, 
anorexia, vomit 
ing; frigid 


sexually 


ysmenorrhea; 
anorexia 


“ars Menses 5 


milk 


hates 


Diarrhea as child 


’reoceupied with 
stomach, diets 


Vomiting, choking; 
lysphagia at 
death 


father’s 


\norexia, vomiting, 
dyspepsia; pains 
in head and 
throat 


Kpigastrie pain; 
headache and 
neck pains 


lvsmenorrhea ; 
hack 
mouth 
fatigue 


ieadaches; 
iches;: 


PAINS ; 


esity and over 
ating ; 
taster 


job as 


vine 


Menorrhagia; re 


I 


misecar 
fibroid 
fainting 


eated 
1lages ; 
iterus ; 
pells 
spepsia, nausea, 
omiting; head 


ches 


EMOTIONAL 


PSYCHIATRIC 
SYMPTOMS 
Married weak man; 
fear childbirth; 

immature 


still 


bossed 


Sexual fears; 
babied and 
by mother; in 
fantile 


Shy, withdrawn; 
sexual fears; im 
mature; submissive 


Immature, inade 
quate ; 
and sex; bottle fed 

to age 7; lacks 


drive 


fears girls 


Hypochochondriacal ; 
body delusions ; 
resent family; 
blame dentist 

Anxiety attacks 
since father’s 
death; sexual con 
flict; in psycho 
therapy 

Anxiety attacks 
since in U.S. from 
Iran; looks for 
mothering; fear 
cancer, death 

Fear responsibility ; 
immature; bleeding 
increase when baby 
born and when hus 
band lost job 

Anxiety; marital 
tension and resent 
ment 


Effeminate; imma 
ture; gums bleed 
since divorcee; 
lonely, inadequate 

Anxiety attacks; 
phobias of death; 
marital battles; 
sexual conflict 


Dependent on men; 
deserted by boy 
friend caused gums 
to bleed again 


FACTORS IN 


FAMILY 
BACKGROUND 
Tied to mother; 
youngest of 2; 
father, gambler, 
deserted 


Only child; tied to 
mother; still lives 
with her; father 
deserted 


1 sister 12 yr. 
younger; patient 
lives at home 


Hostile; depend 
on mother; 
second of 4 
brothers; lives at 
home 


ence 


Hostile; depend- 
ence on domineer 
ing mother; only 
child 
3abied by mother; 
long bottle feed- 
ing; middle of 3 
children 


Strict Moham- 
medan father; 
only son; tied to 
mother 


Seventh of 8 chil- 
dren; raised by 
sister; “habied”; 
father died 
patient 4 mo. 

Oldest of 5 chil- 
dren; nervous 
mother; parents 
resented her 
marriage 


Second of 5 ehil- 
dren; cold, 
ambitious 
parents 

Fourth of 5 chil- 
dren; tyrant as 
child—ran away; 
hate. sister, 
mother 

Early loss of 
mother; strict 
father; feared 
by patient 


PERIODONTAL 


DISEASE 


CHARACTER 
TYPE 
‘Oral dependent 


Oral dependent 


Schizoid; oral 


conflicts 


Oral dependent 
hostile 


Borderline 
schizophrenia ; 
hostile; oral 
dependent 


Oral dependent 


Oral dependent 


Oral dependent ; 
hysterical; con- 
version symptoms 


Hostile; oral de- 
pendent; com- 
plaining 


Oral dependent ; 
homosexual trends 


Hostile; oral de- 
pendent; anxiety; 
hysteria 


Oral dependent 


845 


RESULTS OF 
TREATMENT 
Previous periodon- 
tia treatment no 

help; recent 
treatment plus 
psychiatry 
succeeding 








Momentary re- 
sponse to perio. 
treatment—re- 
gression; remains 
helpless; breaks 
appointments 








Excellent response 
to perio. treat- 
ment; interested 
in helping self 





Marked improve- 


ment with period. 


treatment; felt 
psychological re 
lief 

Uncooperativ e; no 
results 





Good response to 
perio. treatment ; 
better external 
adjustment 





Decreased anxiety 
when seen 1 yr. 
later; pockets dis 
appeared without 
perio. treatment 


Good response to 
perio. treatment 
and to interviews 
over 1% years 

Much better re- 
sponse to perio. 
treatment and 
talking; 2 exacer 

bations with 

domestic upsets, 
then healing 


-atient fainted 
with Novocain 
and refused to 
return 

-atient still being 
seen by perio- 
dontist; wants 
psychotherapy 


Patient refused to 
follow through; 
wanted immediate 
help 
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TABLE I! =. 
CASE | AGE AND ORAL UNDERLYING DENTAL | DENTAL = 
NO. SEX SYMPTOMS FACTORS FINDINGS 
19 38 yr. | Bleeding, swollen Maloeclusion; tartar Perio. simplex; mod. . 
|; woman, gums pocket formation 
married 
| | 
20 46 yr. | Pain around teeth; | Severe bruxism ; | Perio. complex; Dy: 
woman, | foul breath | ealeulus; malocclusion | marginal bone de- * 
| married | struction; many st 
pockets 
ee a , ae — — 
21 | 52 yr. | Bleeding gums; sore | Severe bruxism; poor | Perio. complex; bony Chr 
man, | teeth | hygiene; caleulus; eat | resorption; occlusal pee 
married | exeessive sweets | surfaces worn a 
‘ 
ec 
2 59 yr. | Loose upper teeth ——*|| Bruxism stopped when | Perio. complex; rapid Dia 
| woman, molars removed progressive alveolar os 
widow bone loss; pockets 
ag 
sti 
me 
- in 








sudden outbreak were gradually gathering impetus over days or weeks and 
obviously preceded the acute gingivitis. Most of the patients were quite anxious 
and concerned about their oral condition, but this secondary emotional response 
to physical illness came much later and was superimposed on the deeper per- 
sonality problems. The two youngest girls (Cases 1 and 3) were away from 
home for the first time, which brought out their conflicts about needing mother 
and home; thus both had an acute attack within the first two months of separa- 
tion. In Case 3 there was a sudden recurrence fourteen months later when she 
was dismissed from a training program, had a strong urge to go home, but 
decided to get a job without her mother’s knowledge and prove she could live 
on her own. This was the girl with the most overtly overprotective mother, and 
this was the only major decision she had ever made on her own, so it gave her 
considerable anxiety. (See Case Reports. ) 

In the other four cdses the precipitating acute conflict seemed, on the sur- 
face at least, to be primarily sexual in nature. One boy, No. 4, found himself 
to be impotent with an older woman, and had acute necrotizing gingivitis a few 
days later. This had very special meaning to him as he feared homosexuality 
and was a very sick person who later was hospitalized with a diagnosis of 
paranoid schizophrenia. (See Case Reports.) One woman, Case 5, had acute 
necrotizing gingivitis shortly after having illicit extramarital relations several 
times when her husband was hospitalized with an anxiety neurosis. Her chief 
goal had been to find a fatherly-dependency object, as she was a very immature, 
frigid woman with many hysterical and anxiety symptoms such as choking sensa- 
tions. The remaining two were observed to have an attack of acute necrotizing 
gingivitis within a day or two of returning from highly neurotic and anxiety- 
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Dysmenorrhea ; 
dyspepsia; men- 
strual headaches 


‘hronie dyspepsia ; 
recurrent peptic 
uleer; thyroid- 
ectomy 


Diabetes 1 8 yr. : 


menopause 10 yr. 
ago—gingivitis 
started then; 
morning nausea 
in past 
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PSYCHIATRIC 
SYMPTOMS 
Marital conflict; 
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marriage led to 
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Depressed about 
death of family in 
Europe; unhappy 
with husband 


remper outbursts ; 
marital battles 





Rigid perfectionist ; 
frigid sexually; 
cold marriage; 
widowed 1% yr.; 
fears of men 
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CHARACTER 
TYPE 


RESULTS OF 
TREATMENT 





| Last of 6 children; ] Oral dependent 


| 
| 
| 
¥ 
| 


8 yr. younger 
than last child; | 
babied by aunt 
who raised her 


| Seventh of 8 chil- 


dren; father A 
early; mother 
neglectful ; raised | 
by sister 








Father deserted _ 
early; patient 
left Italy at 16— 


since 


Good response to 
perio. treatment ; 
decrease in 
anxiety 





Hostile; oral de- 
pendent; de- 
pressed; hypo- 
chondriacal 


| 


Poor results; con- 
tinued anxiety 
about self 





Oral dependent ; 
obsessive trends 


| 


| Adequate perio. 


treatment with 
good results; re- 
currence with 
quarrels 





| 
stomach trouble | 
| 
a 


| Younger of 2 chil- 


dren; strict, cold 
father 


| Obsessive- 
compulsive 








No interest in 


psychotherapy ; 
good care of 
teeth, but bone 
loss continues 





provoking week-end binges, involving disturbed behavior but only moderate 


drinking of two to three days’ du 
very dependent on his mother. 


ration. 


Case 2 was a young homosexual boy, 
He would try to break away from her on occa- 


sional week ends when he would go to bars where he might find homosexuals. 
Sometimes he would stay with them; other times he would wander about, afraid 


of human contact, but afraid to go home. 


would be acutely inflamed. 


wife, on whom he was also very dependent. 
try to pick up women at bars, but was afraid to consummate anything. 


By the time he got back his mouth 


Case 6 was an older man in great conflict with his 


He would run away on week ends, 


He 


usually turned the women over to another man and would run back home, by 
which time he had a very sore mouth. (See Case Reports.) Although the last 
two eases have a large element of sexual conflict on the surface, it is also easy 
to see that much of this conflict resulted from sexual conflict being, among 
other things, a threat to their relationship to a major dependency object. The 
young girl with the overprotective mother, Case 3, was also in acute sexual con- 
flict when first seen because she was concerned about “what her mother would 
think.” 

Of course, there were also local factors present in these cases. There was 
some evidence of neglect of the diet and of mouth care for the relatively short 
period preceding the outbreak, but this in turn seemed mostly to be caused by 
the person’s preoccupation with the sources of his anxiety. There was a strik- 
ing lack of the more long-term local irritants, such as ecaleulus depositis, mal- 
occlusion, bruxism, ete., so prevalent among the periodontitis eases. Drinking 
and smoking were mentioned in several instances, but did not seem as significant 
as the guilty patient thought them. For instance, the “week enders” never were 
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drunk nor had enough aleohol to interfere with vitamin requirements. Oral 
hygiene tended to be poor, but it was also poor between attacks, so it could only 
provide a good background for the occurrence of the acute infection and would 
not explain the precipitation of the sudden onset. 

Another characteristic of the acute necrotizing gingivitis cases was the 
acute guilt they felt about their mouths. They were disgusted, thought them- 
selves “dirty,” and felt that they “stank.” These complaints certainly are some- 
what relevant to the loeal oral condition, but the patient’s concern and anxiety 
about it seemed out of proportion, as had been noted in people with neurotic 
conflict (Hart®*). Since several of them were so guilty about their sexual be- 
havior, it seems reasonable to assume that they transferred part of this feeling 
to guilt about their mouth, as that was a more socially acceptable way to ex- 
press it. 

.In reviewing the acute cases, one is certainly impressed by the amount of 
emotional illness existent in the group. Half of the six had sought psychiatric 
care on their own and another (Case 2) was too sick to know how much he 
needed help. This is particularly outstanding when one recalls that these cases 
were not chosen by psychiatric symptoms but were the only six acute necrotizing 
gingivitis cases seen in the clinic in a given period. 

Chronic Gingivitis.—If the most outstanding characteristic of the acute 
necrotizing gingivitis group could be said to be the acute nature of the pre- 
cipitating conflicts, then the most significant difference between this group 
and the chronic gingivitis group would be the fact that the conflicts apparently 
leading up to renewal of oral symptoms were of a chronie and long-standing 
nature. There was nothing as dramatic as a hectic week end or an upsetting 
sexual episode; rather there was a gradual building up of tension due to cer- 
tain unsolved life problems which caused anxiety to accumulate until it 
finally became overtly noticeable, and the patient would complain about his 
lot for several weeks or months, during which time oral symptoms of pain or 
bleeding would gradually recur and need attention. Most of the women were 
caught in rather chronically unhappy marital situations, so that an extra 
burden, such as the husband losing a job, or the birth of a new child, would 
add to the strain and slowly precipitate symptoms. (See Case 14.) The 
women tended to be quite dependent on their husbands, their mothers, or 
both, and thus to be made quite anxious by added responsibilities of a new 
child, a sick member in the family group, a quarrel with husband or mother, 
the death of one or the other, or any other separation from them. One man, 
Case 16, had gradually developed oral symptoms in the two years following 
his wife’s leaving him. He was a very effeminate, dependent man who played 
the unloved “little boy” with women and was thus constantly being used by 
them. The two other young men, Cases 10 and 13, although in their thirties, 
had such unsolved problems with their mothers that they were incapable of 
marriage or of any type of sexual gratification. The older man, Case 21, had 
chronie marital difficulties, never feeling that his wife took good enough eare 
of him. His dependency needs also were shown by his long-standing peptic 
uleer which flared up with each marital battle or business discord. 
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Another characteristic of the chronie periodontitis group was the prev- 
alence of gastric symptoms, such as recurrent dyspepsia, which often precedes 
gastrie uleer, vomiting, or anorexia frequently throughout life in response to 
anxiety, unusual interest in, or focus on, food as a special problem. Several 
used milk and soft foods to relieve gastric distress. There was also a tendency 
for tension symptoms in the head and neck, such as severe headaches with 
conflict. Several of the younger, more overtly dependent girls noticed a 
correlation between menstruation and bleeding gums, either the bleeding start- 
ing at the time of the menarche or bleeding gums being worse at the time of 
menstruation (Cases 1, 8, 7, 9, 11). It is hard to tell whether the endocrine 
or emotional factors are most important here, although it can be said that this 
idiosynerasy certainly seems to predispose anxious women to have gingival 
symptoms as part of their total pattern. No discernible endocrine problem 
was found in any of these cases, and many showed unmistakable signs of con- 
siderable conflict about their role as women, which we know to be the back- 
ground for many functional disorders of menstruation such as dysmenorrhea, 
amenorrhea, sterility, ete. The following case is given in detail as it seems 
to be such a good example of the type of extremely immature, dependent girl, 
unable to attain sexual, or any other, maturity, who tends to have gingivitis 
from an early age. 

Case 7.—This patient was seen at the age of 21 because she had had chronic bleeding of 
the gums since just previous to her menarche at the age of 11. She complained of painful, 
swollen, bleeding gums, which did not respond to dental care and which were worse with 
excitement and anxiety. She had two other psychosomatic complaints—anorexia and vomiting 
which started when she first had to go to school and recurred often with anxiety, and severe 
menstrual cramps which often kept her in bed for two days. She had always been babied 
by her mother and older sister and had tremendous fears of sex, childbirth, and marriage, 
which were the background for her menstrual symptoms. The father had been an unfaithful 
gambler, who was separated from his family on and off even before divorce occurred; the 
patient saw only her mother’s side of the problem and feared men from an early age. She 
married at the age of 19, right after leaving high school, but did so in hopes of finding a 
good father who would take care of her and whose attention she would not need to share 
with anyone. Her judgment was so poor that she actually married a very infantile, inadequate 
man who would do anything she asked, including sexual abstinence at times. She remained 
extremely dependent on her mother, even living at home up to the time she was first seen. 
At first she was sexually frigid and very afraid of pregnancy, but preferred avoidance to 
contraception. She only enjoyed the most childish kind of physical contact, such as having 
her back or head rubbed. It was noticed that she “sucked her gums,” which was not only 
evidence of her infantile attitude, but also helped to irritate her gums and induce bleeding. 

She was referred for psychotherapy and was seen for about five months. She wanted 
something done for her in the way of physical treatment instead of having to make some 
effort to understand and change. However, she did move into her own apartment and began 
to work on her relation with her husband. She saw some of her childish needs and fears and 
the unreasonable demands she put on him. Her sister and all her friends had babies, so she 
decided to have one too, but in eight months of trying, was unable to conceive. The mechanism 
for this is still not clear, although her fears of sexual contact and its uncleanliness led her to 
take daily vinegar douches which may well prevent conception. The sterility clinic refused 
to help her at this point, as they felt her to be too immature. 

Meanwhile she had been receiving extensive periodontal care and responding well to it 
for the first time in her life. She had had several gingivectomies before, but regrowth of 
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tissue would occur in a few days. She showed moderate deep generalized pocket formation 
and evidence of poor hygiene. There had been marked improvement of her gums, which 
was attributed partly to consistent local treatment and partly to an improved attitude related 
to psychotherapy: A more mature interest had led her to be more cooperative, and there was 
some indication that she sucked her gums less. The depth of her dependence had hardly been 
touched, and one would certainly expect her mouth to tend toward recurrent breakdown unless 


she maintained unusually good care of it. 


The improvement in this case is consistent with our observations that the 
best results are got when the patient can be interested in herself and her 
total life problem as well as in the condition of her mouth by a combination 
of brief psychotherapy and consistent periodontal care. Since these patients 
need to return for frequent periodontal treatment, which must be followed 
up every three to six months, some personal contact must be made with them 
and some special interest shown in them to stimulate them to the proper degree 
of cooperation and active participation in the total process of long-term 
treatment. The ones who wanted immediate, magic help, and who could not be 
interested in talking about themselves or their mouths, did not maintain clinic 
contact and were not helped (Cases 1, 8, 11, 18). Sporadic, inconsistent clinic 


contact is typical of the recalcitrant chronic periodontitis case who recur- 
rently breaks down. Much better results were possible with the younger, 


more flexible patients who had not given up but were still hopeful of im- 
provement in both their mouths and themselves as a whole. Two or three 
interviews with the consultant dentist were enough to “reach” and interest 
several such patients and were instrumental in enabling them to profit by 
periodontal treatment. Case 7 just reported shows the only case that received 
any prolonged psychotherapy; in other instances diagnosis only was done by 
the psychiatrist and interviewing and resultant improvement in attitude were 
attained by the consultant dentist. An aware dentist or a social worker or, in 
private practice, an interested nurse or secretary with some experience in 
counciling can perform such a helping role and be a valuable accessory to dental 
treatment. 

A factor of special importance that should be mentioned is the frequency 
of bruxism among the patients with chronic periodontitis. Night grinding or 
clenching of the teeth was found in 8 of the 16 chronic periodontitis cases, 
whereas it was not found in any of the acute cases. It seemed to oceur more 
frequently with increasing age and was not found at all under the age of 30. 
These data coincide with the observations of many others that bruxism is a fre- 
quent mechanism by means of which tension ultimately produces periodontitis 
by producing traumatic forces which result in periodontal breakdown. 

Originally an effort was made to distinguish between periodontitis simplex 
and complex, but so much confusion in the use of terminology was encountered 
that a complete re-evaluation of the criteria and their meaning was necessary 
several times. One attitude seemed to be that periodontitis complex was a 
further extension of chronic gingivitis with the formation of many deep pockets. 
Local factors remained of outstanding significance, but some obscure systemic 
elements were suspected. If this attitude were used, which is essentially that 
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of the American Academy of Dentistry, then Cases 15, 17, 20, 21, and 22 would 
be considered periodontitis complex. It is interesting to note that all of these 
vases had severe bruxism and were among the oldest in the group, which would 
suggest an end stage of long chronic process. If periodontitis complex were 
considered a final stage based on an original periodontosis, as in Hall’s classifica- 
tion, then the primary process would be a degenerative one, and local factors 
would merely be secondary. With this point of view only Case 17 would be 
-alled periodontitis complex, and even here the degree of extreme inflammatory 
involvement to the point of abscess formation was rather atypical of the group 
that start as primary periodontosis. This distinction is important since the 
psychiatric picture of the periodontosis group is so different from that described 
for the Vineent’s and chronic gingivitis groups. 

In reviewing the chronic gingivitis group, one does not get the impression 
of as acute anxiety or as much emotional illness as in the acute necrotizing 
gingivitis group, but one does get the impression of a rather chronically unhappy 
group of people, with much more neurosis than average. Some of these patients 
were selected for study because they were upset, but all who were upset were 
found to present unusual periodontal problems of chronicity and recurrence. 
Those eases selected only because of the periodontal problems were also found to 
have neurotic problems. The conclusion to be drawn, however, is not that all 
periodontal disease has an underlying emotional factor, but that recalcitrant 
periodontitis that does not respond normally to local treatment may often be 
more completely explained by examining the psychogenic component. 


Periodontosis.— We hoped it would be possible to compare our findings 
with observations made on a control group of patients who had neurotic 
problems, but did not complain especially about their teeth or gums. How- 
ever, this was found to involve such technical problems that it is to be the sub- 
ject of a later paper. Nevertheless, a contrasting group was available, although 
we had not expected it to make such a contrast. Dr. M. Karshan,?* who has for 
several years been studying cases of periodontosis from an endocrinological, 
dietary, metabolic, and biochemical point of view, asked for a psychiatric 
evaluation of these patients as part of his total survey. The study of these 
patients is not completed, but the psychiatric picture presented by the first 
ten individuals interviewed was so different from that of the periodontitis cases 
that mention of it here seems pertinent. These patients were notably not 
anxious, were quite unaware of emotional problems in their lives, and would 
not ordinarily be considered “neurotic.” Several of them had rather restricted 
and limited life patterns which could certainly be improved, but not only did 
these patterns seem stable, but also they seemed fairly well satisfied with them 
in comparison to the steady and numerous complaints of the periodontitis 
patients. Only one woman wanted to talk about herself a second time and had 
a mild dependency problem with her mother. Otherwise dependency problems 
did not seem noticeable. One man admitted to having an occasional sour 
stomach, but otherwise psychosomatic gastric complaints were absent. Three 
young women seemed to be quite competent young housewives raising children 
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on limited incomes with no more than average difficulty. (See Case 23.) Four 
women were self-supporting in an effective way considering their ability, and 
two of them had been divorced for many years, handling themselves with a de- 
gree of independence never seen in the periodontitis group. Oral habits and 
neurotic symptoms were practically nonexistent in this group, and they would 
ordinarily be considered average people, adjusted to their role in life. Further 
investigation might certainly have revealed more psychopathology, but this 
superficial and quite obvious difference from the periodontitis group must be 
significant, and would lend support to the theory that periodontosis is basically 
a constitutionally predisposed disease with minor or no psychosomatic aspects 
in contrast to the more inflammatory gum diseases, acute Vineent’s and chronic 
periodontitis, where emotional factors seem to play a significant and fairly con- 
spicuous part in so many instances. 


Case Reports 
Case 3 

The patient was a single girl, 22 years of age. 

Dental diagnosis: Acute necrotizing gingivitis. 

The patient complained of bleeding, painful gums, and was found to have ulcerative 
gingivitis with necrotic papillae. It was observed that oral hygien@é was poor and diet was 
inadequate at times. The patient thought it was due to excessive smoking and also mentioned 
that she had worn braces for five years. 

Psychiatric diagnosis: Oral dependent character. 

The patient was found to be an immature, flirtatious, rather flippant girl, who tended 
to be quite demanding in her relations with her mother and her boy friends. At the time she 
was seen, she was away from home for the first time, which increased her conflict with her 
overprotective mother. Her family were in the Middle West, and younger brother was at 
college. The patient was studying social work and living away from home for the first 
time. When she was in college, she had been within easy reach of home. Her gums had bled 
for the first time at college at a time when she was in acute conflict about a boy who wanted 
to have sexual relations with her. She realized that when she was anxious she smoked 
excessively and did not brush her teeth. Her present breakdown also seemed to be related 
She was experiencing growing sexual need, thinking about getting engaged, 


to sexual conflict. 
She got enough 


and not knowing whether to risk attempting intercourse for the first time. 
gum treatment to ameliorate her symptoms and had one or two therapeutic interviews and 
She came back with an exacerbation of her chronic Vincent’s in- 
She had been told that she was un- 
Her reaction was to be quite 


then was not seen for a year. 
fection obviously related to another upset in her life. 
suited for social work and would not be allowed to graduate. 
depressed, and within a few days her gums began to bleed again. 

The apparent trouble in her schoolwork seemed to be that she was too emotionally 
immature to handle clients’ feelings, and her flippancy made them feel she was not serious. 
She had begun to feel that she was too impulsive, “spoiled,” and demanding in her relations 
with boys, and had broken off an affair a few months before because the boy did not meet her 
mother’s requirements. Her immediate anxiety, however, was related to her dependency needs 
as she wanted to get a job in New York on her own but feared she could not handle it. 
She had a conflicting need to please her mother and was afraid of her disapproval. 

Course: The patient was seen to have exacerbations of her Vincent’s infection when she 
was in conflict; she got some immediate treatment, but then did not follow through and did 
not take good care of her gums. This seemed in line with her dependency and irresponsibility. 
Examinations of her mouth at the time of recurrence showed an ulcerative gingivitis similar 


to that seen the year before. 
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Case 4 

The patient was a single man, 26 years of age. 

Dental diagnosis: Acute necrotizing gingivitis. 

The patient came complaining of bleeding gums and of bad taste in his mouth which 
followed extraction of a wisdom tooth. He was very upset about his mouth and about the 
smells he felt emanated from it. He was under treatment at the Psychiatric Clinic at the 
time this occurred. He had had considerable gastric distress repeatedly and tried to be his own 
doctor by putting himself on a milk diet. 

Psychiatric diagnosis: Schizophrenia with paranoid trends. Oral dependent, hostile. 

The patient was the youngest of 4 children and bottle fed for five years. He still enjoys 
drinking a great deal of milk. His mother was overprotective and “babied” him. His father 
was an inadequate man who suffered from recurrent pyorrhea. The patient was not only a 
very dependent child but quite hostile to his older brother who he felt was quite “bossy” and 
who he felt was the parent substitute in the family. He was strong guilt feelings toward 
his sister who is quite older than he. He became so angry at her as a child that he threw 
sharp instruments at her. He always felt inadequate as a boy and attached himself to 
stronger boys in high school. At this time he had fears that he looked like a monkey 
and tried to pull out his hair. His fears of his masculinity were further increased when 
he was unable to have an erection in a competitive sexual situation with a group of young 
men who were having relations with the same girl. This gave him marked anxiety which 
occurred after that of the Army when he tried heterosexual relations. He had recently 
had an affair with a divorced woman which gave him much anxiety and guilt which seemed 
to precipitate acute Vincent’s in his mouth. He had started treatment in Psychiatric 
Clinie several months before this; he saw a doctor only once a week, and had trouble 
making headway. Four or five months after his acute Vincent’s had subsided and while 
he was working he had homosexual anxieties and became paranoid and confused. He was 


diagnosed schizophrenia and had to be hospitalized. 


Course: Acute condition subsided with combined periodontal treatment and mild 
psychotherapy. When seen a year later after return from the psychiatric hospital he had 
only a mild degree of periodontitis with some tartar but no hemorrhage and no pockets. 


Case 6 

The patient was a 34-year-old married man who had 2 children. 

Dental diagnosis: Acute necrotizing gingivitis infection, recurrent. 

The patient was seen in three attacks of acute Vincent’s infection complaining of bleed- 
ing, foul mouth with sore spots in gums. He was very anxious about his mouth the first time 
he was seen but each time his reaction was milder. 

Psychiatric diagnosis: Oral dependent character with hypomanic fagade. 

The patient was found to be a very immature man who appeared to be 21 years of age. 
His mother died when he was 12, and because of his hatred of his father he broke away from 
home at that time. He was frequently emotionally upset but felt better when he was receiving 
psychotherapy after he left the Army. He was involved in a very quarrelsome marriage, 
having extreme dependent needs toward his wife but also strong needs to run away from 
her. He frequently threatened suicide in a very childish way. He was a writer who worked 
under very high pressure. A recurrent pattern was for him to leave town for the week end, 
start drinking at bars, pick up a woman, then feel terribly guilty. Oecasionally he went through 
with it, but most often he would find a man to shift her on and then he would run home in 
a panic. Each of the three bouts of Vincent’s which he had was precipitated by such a week 
end. He would come running into the dentist’s office in a panic demanding treatment, and as 
soon as he got treatment he would forget about his teeth and ignore the dentist’s reeommenda- 


tions. 
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Course: Each episode of Vincent’s infection cleared up with local treatment and each 
episode was less severe. There was a period of six to eight months after the last episode 


with no dental difficulties. He was under psychoanalytic treatment all of this time. 


Case 8 
The patient was a 25-year-old married woman. 


Dental diagnosis: Periodontitis simplex. 

The patient had come to clinic frequently in the last three years for sore and bleeding 
gums. Hemorrhage from the gums was at times excessive, especially premenstrually, and 
was considered by some to be vicarious menstrual bleeding. At these times, the gums 
looked as though the surface keratin had been washed off, and the terminal capillaries 
could be plainly seen. Besides this desquamation, there were hypertrophied gingivae which 
bled easily, evidences of poor hygiene, and calculus and considerable pocket formation. 
There was some degree of malocclusion, apparently due to early loss of the molars with drift- 
ing of the remaining teeth. Some bone loss was evident on x-ray examination. The patient 
was very concerned about her mouth and particularly anxious about the bleeding, which 
sometimes was spontaneous, and would soil her pillow at night. 

Psychiatric diagnosis: Extreme oral dependency. 

The patient’s father deserted when she was 6, and she had no memory of him. She 
was her mother’s only child and completely dominated by this solicitous, extremely 
neurotic woman, who constantly threatened suicide in the patient’s presence and would 
frequently leave her as a child in an anxiety panic. The patient was overindulged by the 
mother as well as two aunts, who let her have no life of her own. She married at 
the age of 18 to get away from the quarreling at home, but went back to live with her 
mother after the war. She was then stuck in her mother’s house with no privacy and no 
freedom to think for herself. Her bleeding gums started shortly after her menarche at 
the age of 14. The bleeding was exacerbated again by her marriage and at the time of a 
nervous collapse that she had a year ago. She got away from home for a short period only 
to return. She said that she wanted to get an apartment of her own, but seemed completely 
helpless to do so. She was a fantastically dependent, infantile, tearful girl who clung first 
to her husband and then to her mother. She had always been a poor eater with neurotic 
vomiting and anorexia. She also had many sexual fears. 


Course: The patient had had considerable periodontal treatment, including deep sealing, 
gingivectomies, and some orthodontic work. She responded momentarily but the condition 
recurred. This certainly seemed related to the fact that she continued to remain in the help- 
less, frustrating home situation and seemed to be too resigned and upset to accept any help 
in working this out. She also seemed to get futile about dental treatment and often canceled 
appointments. 

Case 9 


The patient was a 30-year-old single female Negro. 


Dental diagnosis: Periodontitis simplex. 

The patient complained of drifting teeth and bleeding gums, the latter having started 
at the menarche. The gingivae showed generalized recession and there was generalized 
bone destruction of a horizontal type on x-ray examination. Local factors included sub- 
gingival calculus and occlusal imbalance. She still sucked the fourth finger of the left 
hand and also pushed her tongue against her lower anterior teeth. Diet was marked by 
a pronounced dislike of milk. 

Psychiatric situation: Withdrawn, schizoid personality. 

The patient appeared much younger than her age and was quite passive, indifferent, 
and unresponsive, with a certain emotional flatness. She always had difficulty with her 
mother, who was fussy and irritable, and identified with her father, who was calm and orderly; 
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he also had pyorrhea. She was a shy, withdrawn child, who feared aggression and made poor 
contact with children. In school, she felt lost, was fearful of parties, and she could not 
adjust to new neighborhoods. She feared people and tended to be submissive. 

The age of 12 was most traumatic, as it marked the birth of her younger sister, with 
whom she was most competitive in a covert way. Menstruation also started at this time, and 
was most frightening as she thought it would kill her. It was at this time that her bleeding 
gums began. Her teeth had always been very good and were considered her prettiest 
feature, so it was most disturbing at the age of 16 to be told that she might lose them 
prematurely. She had never had a cavity to date and took good care of her teeth at home 
although she did not follow through with gum treatments until recently. 

The patient had been self-supporting for several years, working as a librarian and 
living for three years in Japan. When she recently returned she went back home to live, 
and had no concept of making a life for herself, although she seemed to have little deep 
feeling for her parents. She was very afraid and immature on sexual matters, having had no 
proper sexual instruction and always fearing any sexual contact with boys. The one or two 
she had recently known left her quite cold. She felt she was less submissive in jobs than 
elsewhere. Two dreams she reported were full of brutality and hostility, which would be in 
line with the impression that she was much more emotionally disturbed than she looked or 
felt. She probably rejected her deep dependent needs, just as she rejected milk with nausea, 
and because of her fear of people she submissively covered up her hostility at being de- 
prived. 

Course: The patient cooperated very well with home care. There was remarkable de- 
crease in pockets in six months’ time. She needed constant watching as tissue resistance was 
low. 

Case 10 

The patient was a 32-year-old single man. 

Dental diagnosis: Periodontitis simplex. 

The patient came complaining of pain in his teeth, of “buck teeth,” and of drifting 
of his teeth. He wanted his teeth straightened and his pain investigated. There were traumatic 
occlusion and pocket formation. 

Psychiatric diagnosis: Oral dependent character. 

The patient was found to be a very tense, immature, inadequate looking man who 
appeared ten years younger than he was. He was the second of four brothers. He was 
bottle fed till the age of 7 and remembered coming home from school and lying down to 
suck his bottle. He said that his mother was too busy with the other children to pay 
attention to him. He was not only envious of his older brother, who was a father sub: 
stitute because of his father’s inadequacy, but was even more overtly jealous of another 
brother who had a heart disease and received special attention from his mother. The patient 
continued to be quite dependent but felt hostile toward his domineering mother. He felt 
that he was like his father in his lack of drive and ambition. At the time of consultation 
he felt inadequate in all areas of living. He was afraid of approaching girls and could 
not find an adequate job. He continued to live at home although he did not get along with 
his family; he seemed to lack the initiative to go out on his own; he felt inadequate and 
resentful. 

Course: The patient received 6 to 8 periodontal treatments with marked improvement 
of pockets. He then proceeded with orthodontic treatment. He felt better mentally and 
physically. 

Case 12 


The patient was a 33-year-old single woman. 


Dental diagnosis: Periodontitis simplex. 

The patient came with burning sore gums. She complained of bleeding for six to eight 
months following her father’s death. This had upset her very much and she had had 
choking sensations, dysphagia, vomiting, palpitations, and anxiety attacks ever since. She 
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had oral habits of lip biting and excessive eating of sweets. She was found to have 
traumatic occlusion, subgingival tartar, loss of bone in the upper anterior teeth, and 
thickening of bone on the lower anterior teeth. 

Psychiatric diagnosis: Hostile oral dependent character. 

The patient had been babied by a very domineering mother and bottle fed an 
excessively long period. She ate large amounts of candy and sugar and felt as though she 
would “never get filled up.” She had an older brother and younger sister. She had a 
fear and hatred of men, with considerable sexual conflict, and she went for psychotherapy 
for a year and a half up until the time of her father’s death. She found that she needed 
to control men like her mother controlled her father. She was very naive and quite 
ambivalent about sexual experiences. Her conflict with her mother was much worse after 
her father’s death, which precipitated oral symptoms and anxieties. She was anxious to 
return to psychiatry and have further help with problems. 

Course: The patient’s gingivae responded normally to periodontal treatment and 
maintained themselves well. When seen later, she had made a much better adjustment to 
both job and home. 

Case 13 

The patient was a 32-year-old single man. 

Dental diagnosis: Periodontitis simplex. 

The patient complained of sore and bleeding gums and felt that his gums had an odor. 
He was found to be a night grinder with a heavy bite and worn occlusal surfaces. He had 
been treated in periodontia for three years with recurrent acute Vincent’s infection. He 
had been given nicotinic acid, vitamin B; his gums had been scaled and healed rapidly. 
However, the condition did recur and seemed to be related to night grinding and traumatic 
occlusion. He had bony recession and pocket formation. 

Psychiatric diagnosis: Oral dependent character, anxiety hysteria with phobias. 

The patient was an Iranian boy who had been in this country, away from home and 
family, for four years. He was very attached to his mother and had a lot of conflict with 
his father, toward whom he was quite hostile. He had evidence of emotional disturb- 
ances when he was in college in his own country and first noticed bleeding gums then. 
However, his difficulties were much increased when away from home in this country. His 
bleeding gums recurred, he had numerous stomach symptoms with anorexia, vomiting, 
dyspepsia. He was afraid of having cancer and felt that he had always been sick in either 
head or throat. He had often had fears of falling out of windows and some preoccupation 
with death. He seemed to have great needs for attention and protection from mother 
substitutes who would let him down, so that he had many arguments with female superiors 
where he lived and worked. He was almost in a panic when first seen but apparently 
got enough relief from talking about his difficulties to settle down. When he was seen a 
year later, he had a much better adjustment to his schoolwork and his job, and had formed 
a group for Iranian students which made him feel more important and less isolated. 

Course: Night grinding continued, but when the patient was seen a year later with 
much of his overt anxiety solved, he was found to have normal gums and most of the pockets 
had disappeared without any periodontal treatment. There had been no change in home 
care or in the amount of time spent on the care of his teeth, so that improvement was 
thought by the periodontist to be related to his better emotional adjustment. He talked 
only with the dental consultant and received no therapy from the psychiatrist on the team. 


Case 14 
The patient was a 34-year-old married woman with two children. 
Dental diagnosis: Periodontitis simplex. 
The patient complained of bleeding gums which had been much worse since the birth 
of her daughter three years previously. She felt her gums were swollen, hot and 
throbbing, and she complained of burning in her mouth. She also had a variety of 
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anxiety symptoms, including headache, a lump in her throat, and pain in her chest. 
Later she became aware of tightness in her jaw, due to clenching her teeth at night. 
Examination showed no pocket depth worth recording, but there were subgingival deposits 
and mild gingivitis. 

Psychiatric diagnosis: Oral, dependent character, with anxiety and hysterical conver- 
sion symptoms, 

The patient was the seventh of eight children, and was raised mostly by an older sister 
who overindulged her so that she felt she had been babied and kept childish. On the other 
hand, the care the patient received was spotty, and she remembered having had to feed 
herself at an early age; food was put on the table, and the children had to feed themselves 
or leave it, as they wished. She was a very fearful child and suffered from feelings of 
social inferiority and fears of humiliation. She was so frightened by the right of a 
mounted policeman that she once stayed out of school for six months. 

Her father died when she was 4 months of age, and during her adolescence her mother 
became ill with diabetes so that the patient had to take care of her from the age of 12 
until she married at the age of 19. This was an upsetting experience for her and helped 
to cause her preoccupation with physical illness. 

Marriage presented many problems to the patient, as her husband’s work was irregular, 
and she did not feel the security of being well provided for. Her first episode of sore and 
tender gums occurred when her son, who is now 10, was 3 years old. They went back to 
Mexico City where her husband had been born, but the change in business was unsuccessful, 
and they had to return to New York City. This shifting made her very anxious, and she 
first had trouble with her gums. The gums flared up a second time when her husband was out 
of work, and she again felt very insecure. The third and most recent recurrence of mouth 
symptoms followed the birth of her second child, and 3-year-old daughter. At first she had 
not wanted this child, and her mouth became sore while she was pregnant. She had had 
many more anxiety symptoms since the birth of this child, most of which had been centered 
around her head and neck, so that she said, “I am sick from my neck up.” She complained of 
a lump in her throat, spots in front of her eyes, headaches, trembling, nausea, and other 
gastrointestinal symptoms. These seemed to occur especially when there were too many 
responsibilities, and she had a recurrence of a wish to be babied and taken care of. She had 
always thought of herself as younger and could not get used to the feeling of taking care 
of two children. She dreamed of herself as being her daughter’s age. 

Another factor in her dental situation was that while her daughter was small, she 
neglected going to a dentist and did not take care of her teeth until the recent exacerbation 
and burning brought her back. 

Course of treatment: The patient was followed for one and one-half years. This patient 
was seen more frequently than any other except the patient in Case 7 because she wanted 
someone to talk to and wanted the Clinie to take care of her teeth thoroughly. We had an 
opportunity to see a flare-up of her symptoms when her tonsils were removed, at which time 
she mentioned fear of cancer of the mouth. She also became extremely upset at a point where 
she had an abscess of the frontal teeth which required surgical drainage. She began to fear 
loss of all of her front teeth, which were loose, and it required considerable reassurance to 
tide her over this period. She still complained of extreme sensitivity in these teeth, but had 
adjusted to the situation pretty well, and had no abnormal fear concerning it. 

At one point she decided to run away from the responsibilities at home and take a job 
as a saleswoman. During the period that she was getting used to this new problem, she had 
two episodes of epigastric cramps and nausea, but then became more comfortable and showed 
real strides in self-reliance. Simultaneous with this growth and feeling of security, she 
also went ahead with gum treatments and showed marked improvement. A year after she 
was first seen, there was no bleeding and the gums were in a much better condition. The small 
amount of gingivitis present was thought related to her continued clenching at night. There 
were still subgingival deposits which accounted for the slight pocket deposit present and 
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the residual inflammation. Her response to treatment was one of the most successful that 
we observed, and it was the first real relief she had obtained from oral symptoms for 
six years. 

Case 23 


The patient was a 31-year-old married woman with two children. 


Dental diagnosis: Periodontosis. 

The patient became aware, about a year ago, of her serious gum condition. She had 
been going to a local dentist from 1943 to 1948; he made no mention of the gum condition, 
but had suggested that she have a tooth pulled which was interfering with her bite. This 
was finally done about a year ago at Columbia, and her gum treatment was begun here. 

She felt that the gum condition was probably overlooked by the local dentist. She had 
always had many cavities in her teeth and small spaces between them which required frequent 
brushing and use of dental fioss. She never ate very much candy and always took very good 
vare of her teeth. Outside of the difficult bite, the only other factor she knew of was 
possibly faulty diet as she felt that she had eaten very few fruits and vegetables in the last 
year. On questioning, this did not seem to be too far from average, however. She also had 
a slight anemia of some eight years’ duration and suffered from gradually increasing loss of 
hearing due to audosclerosis. She was quite philosophical about both the ear condition and 
the gum condition. They did not interfere too much with her life and she commented, “After 
all, my teeth aren’t all my life, although I don’t relish wearing false teeth in another few 
years.” 

The patient was the fourth of five children, the others all being boys. She was closest 
to a brother three years younger than herself, but was rather a solitary child. Her father 
died of cancer when she was 6, and her mother remarried when she was 13 to a very likable 
man. Her mother was a chronic worrier, but not much of a problem. Her mother had had 
lymphatic leukemia for ten years. The patient was married ten years previous to consultation 
and lived with her mother for the first year after marriage. She now lives in a three-room 
apartment with a 6-year-old daughter and a 4-year-old son. 

The most unpleasant thing the patient thinks has ever happened to her was a stillbirth 
that occurred at her first pregnancy eight years previously. A change of doctors was 
necessary in the middle of this pregnancy, which apparently was overterm, as the child 
weighed ten pounds. The mother was in labor thirty-six hours and failed to dilate so a 
cesarean section was performed. She had some resentment at the way this pregnancy was 
handled, which seems to me a logical reaction on her part under the circumstances. Both 
other children were delivered by cesarean section. Although her measurements were normal, 
she never dilated in labor. She had another quite anxious period after the birth of her 6- 
year-old child as she was very overanxious about it and had difficulty getting enough sleep 
until the child was 1 year of age. However, her child sounded fairly healthy emotionally and 
physically, and the patient seemed to handle both children pretty well. 

Her most important problem at the time was that her husband, who was in the fruit 
and grocery business, left the house at 5:30 a.M. and returned at 8 P.M. so that he did not 
have much time at home and was always tired. They lived in three rooms, which was 
difficult. However, she felt that she was more happily married than most people. She never 
quarreled with her husband, enjoyed a very satisfying sexual life with him, and was able to 
have fun with him whenever there was time for it. The severe hours had been necessary only 
in the last year and a half. There was a period after the birth of the second child when her 
husband did not work for nine months, and they had a good deal of fun together. Now the 
four of them sleep in one room, which is also a problem. 

The patient denied ever having had any neurotic fears or anxieties. She had a mild 
fear of cancer because of her father’s death, but she went to a cancer clinic once a year to 
have herself checked and was not preoccupied with the problem between times. 
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Impression: This seemed to me a fairly normal young woman with more than average 
reason for’anxiety, such as losing her teeth and her hearing and living in a crowded situation 
with a bad time schedule. She took most of these things philosophically. She was less 
emotional than her husband and seemed to handle her problems well. 


Summary 

Six cases of acute necrotizing gingivitis infection and 16 cases of chronic 
periodontitis were studied by a psychiatrist, a consultant dentist, and a 
periodontist. The following observations were made: 

1. The most striking psychological characteristic of the group as a whole 
was the prevalence of oral dependency as a central life problem. 

2. The cases of acute necrotizing gingivitis occurred in the youngest age 
group and bouts were, in all instances, precipitated by acute anxiety arising 
from a life situation of conflict about dependency and/or sexual needs. Local 
factors and oral habits were at a minimum. 

3. The chronie periodontitis cases had a background of longstanding, 
less acute conflict, mainly involving dependency needs. There was consider- 
able marital conflict and many psychosomatic symptoms involving the gastric 
area and the head and neck area. Bleeding gums were often noticed as oc- 
curring at times of greatest anxiety. Bruxism was an extremely frequent 
habit. 

4. A group of 10 periodontosis cases, studied in less detail, offered a 
contrast as having much less evidence of either neurotic trends or destructive 
oral habits. This suggested that degenerative oral processes are less corre- 
lated with emotional conflict than are the inflammatory processes involving 
primary soft tissues. 

5. Best results were obtained in the younger age group where local 
periodontal treatment was combined with more than routine interest in the 
patients as a whole and their problems of living. A psychiatrist is not neces- 
sary for this type of superficial supportive treatment. A social worker or a 
psychiatrically aware dentist can do much in improving therapeutic results, 
by making the patient more aware of the larger aspects of his problem and in 
stimulating more interest in the care of his mouth. 

6. Recommendations based on this study are that cases of acute necrotizing 
gingivitis and recalcitrant cases of periodontitis be given some special attention 
as a way to decrease the severity and length of the disturbance and to help 
prevent recurrence. 

Invaluable aid in preparing this paper was given by Frank Beube, D.D.S., M. Karshan, 
Ph.D., George E. Daniels, M.D., and Sidney Horowitz, D.D.S. 
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Oral Medicine 


CHOROIDITIS CAUSED BY A PALATALLY IMPACTED UNERUPTED 
MAXILLARY RUDIMENTARY SUPERNUMERARY CUSPID 


Report of a Case 


W. ILarry Arcuer, B.S., D.D.S., M.S.,* ANp LEONARD S. Fox, D.D.S.,** 
PITTSBURGH, Pa. 


C A., a 42-year-old man, was admitted to the Eye and Ear Hospital on July 1, 
. 1950, complaining of ‘‘blurred vision’’ of the right eye. 

History.—Blurred vision began two weeks previously and increased in 
severity over a three-day period. The patient received foreign protein and some 
tablets from his family physician prior to admission. This helped his vision 
slightly. One day prior to admission, he claimed he was able to see only the 
third line of the eye chart, whereas he was able to detect the letters in the 
eighth line two weeks previously. The patient had noticed a twitch in his right 
eve for about a year but never had blurred vision before. He had no pain, 
but the feeling of having a foreign body in his eye, as. well as pressure in the 
eye, was present. 

Physical Examination.—Physical examination was essentially negative. 

Local Eye Examination.—Right eve: conjuctiva, sclera, all normal; cornea, 
clear; anterior chamber, normal; pupils, dilated; media, clear; fundus, nerve 
head, well outlined, yellow in color; vessels normal in size and course, small 
white exudate of choroid just above macula; macular reflex absent. Left eve, 
normal, no pain, no photophobia, no diplopia. Tensions of 17 mm. in each 
eye. (Normal, 15-25.) Vision: Right eye, 20/200; left eye, 20/20. 

Ears.—The patient complained of pain around the right ear and had no 
other physical defects. 

Laboratory Examination.—Complete blood count showed the following: 
red, 5,210,000; white, 8,500; hemoglobin, 104 per cent. 


Diagnosis: Choroiditis. 


Oral Examination.— Almost a complete complement of teeth was present. 
The teeth were all in good state of repair. Some resorption of gingival soft 
tissues was noted which was physiologic. There were no gingival pockets nor 
could pus be expressed. All teeth reacted to the electric pulp tester. 


i i ination.— Radiographic examination revealed ¢ di- 
Radiographic Examination.—Radiograp! mination revealed a rudi 
mentary supernumerary cuspid in the right cuspid area of the palate. 
*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 
**Oral Surgery Resident, Eye and Ear Hospital. 
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Hospital Course.—The day after admission the temperature remained 
normal. On July 5, the patient felt that his vision improved somewhat. The 
feeling of intense pressure and the foreign body sensation were still present. 


Operative Notes.—On July 6, under Pentothal and oxygen anesthesia, the 
face and mucous membrane were prepared; mouth prop was inserted; tongue 
suture was placed and oropharyngeal partition was inserted. A right anterior 
palatine and nasopalatine injection of 2 per cent procaine hydrochloride, 1/10,- 
000 Cobefrin was given. With a Bard-Parker No. 12 blade, the lingual tissues 
were incised around the necks of the teeth beginning on the lingual of the upper 
right central incisor and extending to the right second premolar. Incision was 
made in the interproximal space between the two maxillary central incisors and 
carried back along the center of the palate for about 114 inches. The mucoperios- 
teum was reflected from the hard palate with a periosteal elevator. The bone 
overlying the rudimentary supernumerary cuspid tooth was removed with bone 
burrs, chisels, and mallet, in the following manner: With a bone burr, holes 





Fig. 1.—Choroiditis caused by a partially impacted unerupted maxillary rudimentary super- 
numerary cuspid. 


were drilled in the palatal bone 3 mm. apart around the crown of the rudi- 
mentary impacted tooth, being careful not to damage the roots of the adjacent 
teeth. By means of a chisel and mallet the drilled holes around the crown of 
the impacted tooth in the palatal bone were connected and the bone overlying 
the crown was removed. The size of the opening was enlarged by the use of 
the chisel so that the complete crown was seen. Then a groove was cut around 
the crown with cross-cut fissure burrs. Two apexo elevators were then placed on 
both sides of the crown (one elevator on each side) and, with a double lifting 
action using the palatine bone as a fulerum, the tooth was removed from the 
socket. Crystalline sulfanilamide and Gelfoam were placed in the socket. Four 
interrupted catgut sutures were used to fix the flap back in position. The 
patient left the operating room in good condition. 

Diagnosis: Impacted unerupted maxillary rudimentary supernumerary 
central incisor. 

Postoperative Notes.—Almost immediately after reacting from the anes- 
thetic, the patient claimed that his vision had improved greatly and that the 
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severe pressure in his eye was relieved. Vision was tested and was as follows: 
right eye, 20/40; left eye, 20/20. The vision continued to improve. On July 7, 
1950, vision in the right eye was 20/30. The patient was discharged on July 9, 
1950. 

Discussion 


Etiology of Nonspecific Choroiditis—In some cases it is difficult and even 
impossible to detect the cause of chronic choroiditis. Autointoxication from 
septic foci such as pyorrhea, apical dental abscesses, infected tonsils, sinusitis, 
and the toxemias has been blamed. Acute infectious diseases, rheumatism, gout, 
anemia, chlorosis, and uncorrected errors of refraction are also alleged to play 
a part in producing this disease. 

Treatment is directed toward locating and dealing with any focus of in- 
fection such as teeth, tonsils, and sinuses. The elimination of toxic substances 
is promoted by giving plenty of fluids, hot baths, and antibiotics. 

Prognosis depends on the site of the lesion in relation to macula and the 
damage done to other intraocular structures such as the retina, vitreous, and 
lens. In the case reported here there was nothing specific, except the palatally 
impacted unerupted rudimentary supernumerary cuspid. 

Pathology of Chronic Choroiditis.—There are certain pathologie features 
common to all the clinical varieties of chronic choroiditis and others which are 
peculiar to the infecting organism and its manifestation in the tissues. 

Of the former features, vascular congestion, leukocytie infiltration, and 
edema may be localized or diffuse. In the localized or nodular variety the blood 
vessels are dilated, the stroma cells are rounded and have their processes re- 
tracted, and the chromatophores are aggregated around nodules and show 
degenerative changes. 

The retinal pigment epithelium undergoes degeneration, the cells become 
edematous and swollen, some proliferate and become heaped up while others 
pass into the subretinal space and break down. 

The retina becomes puckered and folded, and later masses of connective 
tissue cells form in it and it beeomes detached. The vitreous shows opacities, 
the lens becomes opaque, the sclera is inflamed and later undergoes degeneration 
and beeomes thickened. There is optic atrophy and hyaline degeneration of the 
sear tissue in the choroid. Ossification and deposits of cholesterin erystals are 
late events. The eyeball shrinks, intraocular tension fails, and vision is lost. 


Summary 


The ease reported here was not a chronic choroiditis. Hence it must be 
considered to be a choroiditis of unknown etiology possibly produced by the im- 
pacted unerupted supernumerary rudimentary cuspid. 
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THE HEALING PROCESS FOLLOWING MOLAR EXTRACTION. I. 
NORMAL MALE RATS (LONG-EVANS STRAIN) * 
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Introduction 


HE healing process following tooth extraction has been studied histo- 

logically and roentgenographically in human biopsy and autopsy ma- 
terial,’ *? as well as in dogs’ * 7% 1% 181% 21 and sheep.!® Even though the 
main characteristics of the histogenesis of repair have been well established, 
the observations as to time of bone replacement under normal] conditions varied 
because the experimental animals used were not uniform as to species, age, 
sex, and diet; in some instances detailed data were not given. 

The first histologic and roentgenographie evaluation of the healing process 
following tooth extraction was made by Euler’® who used dogs ‘‘of somewhat 
the same age and size with intact teeth and healthy gingiva.’’ W. Meyer’® 
studied histologically the influence of sutures, excision of the gingiva, foreign 
bodies, and infection on the healing process in dogs. Suturing of the wound 
accelerated the healing in general, whereas excision of the gingiva, foreign 
bodies, and infection delayed it. Euler and W. Meyer concluded that the 
remnants of the periodontal membrane played no active role in the healing 
process. Schram* investigated histologically the healing process following 
the simple (routine) and the open or surgical extraction methods in dogs, and 
found that after the removal of the facia] alveolar plate and suturing the 
healing took shorter time than if the extractions were made by the simple 
method. H. Meyer'® studied socket healing in two 14-year-old dogs ‘‘with 
intact teeth and. healthy gingiva.’’ All investigators found that the first 
histologic evidence of bone formation was seen eight days after the extraction. 
Claflin? and Hubbell and Austin,’ also using dogs, placed them on a con- 
trolled diet during the experiments. They found beginning of bone formation 
already five days after the extraction, 

Harrison’® extracted 16 incisors from 2 sheep in order to test the in- 
fluence of trauma induced by the use of elevators. Routine forceps extrac- 
tions were used for comparison; bone formation was observed six days after 
the operation. Glickman and associates’* made a histologic study of the heal- 
ing process in young adult albino rats in the presence of root remnants and 
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bone fragments. They observed interference with the healing process, e.g., 
impediment of surface closure and secondary inflammatory changes. No in- 
formation was given regarding rat strain or diet. 

Steinhardt”? and Mangos'’ were the only authors to study human ma- 
terial. Steinhardt obtained autopsy specimens of 3 patients who died from 
various diseases, and who had a known history of extractions just prior to 
mors. Mangos took biopsies of socket areas after the extraction of incisors, 
with ‘‘a surrounding healthy gingiva.’’ He examined the sockets roent- 
genographically and histologically at various postoperative intervals from 
three days to fifteen weeks and found the first histologic evidence of bone 
formation ten days after the extraction. 

lor several years the Long-Evans strain rat has been subjected to in- 
tensive histologic and roentgenographic studies for the establishment of stand- 
ard age series for various long bones, skulls, and teeth. These included the 
proximal] tibia,’ humerus,® third metacarpal,’ femur head,”° mandibular joint,’® 
incisors,® and molars.* These same bones and teeth were also studied follow- 
ing hypophysectomy at different postoperative intervals.* * © § 141% 2° Tt also 
has been demonstrated® ?° that purebred cocker spaniels developed severe oral 
manifestations if placed on diets which were lacking in either niacin or pan- 
tothenie acid or both. In the niacin deficiencies, a marked inflammatory 
tendency of the mucous membranes of the mouth was found, while in panto- 
thenic acid deficiencies, a generalized horizontal atrophy of the jawbone struc- 
tures occurred with a desquamation of necrotic epithelium in the complete 
absence of leukocytie response. If the two deficiencies were combined, a com- 
bination of inflammation and atrophy and necrosis was present. The patho- 
logic changes seen as the result of a pantothenic acid deficiency in dogs were 
also found in the Long-Evans strain of rats.** 

Because of the uniformity of these results the question has been raised 
as to whether, in accordance with the above observations, certain nutritional 
deficiencies may interfere with the healing process following the extraction 
of teeth. It was therefore decided to test this possibility in the Long-Evans 
strain of rats and study the healing process after the extraction of molars 
under normal and dietary deficiency conditions. 

The following investigation provides a comparative roentgenographie and 
histologic analysis of normal bone healing after the extraction of first lower 


molars in this strain of rats. 


Material and Experimental Arrangement 
Thirty-three male rats of the Long-Evans strain were weaned at 21 days 
of age and reared on a stock diet.* The mandibular left first molar was ex- 
tracted at 60 days of age, and the rats were arranged in groups according to 
postoperative intervals from seven hours to thirty days (Table I). 
*Diet XIV of the Institute of Experimental Biology, Berkeley, Calif.: Ground whole 
wheat, 68.5 per cent; tech. casein, 5.0 per cent; cod liver oil mix, 5.0 per cent; alfalfa leaf 


meal, 10.0 per cent; fish meal, 10.0 per cent; NaCl (iodized), 1.5 per cent. The cod liver oil 
contained 1200 I. U. vitamin A and 120 I. U. vitamin D per gram. 
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The animals were anesthetized by an intraperitoneal injection of a 1 per 
cent solution of Sodium Amytal (1 ¢.c. per 100 gram body weight). The 


surgical stage anesthesia was produced by inhalation of ether for a short 


TABLE I, ARRANGEMENT OF EXPERIMENTAL GROUPS 














GROUP | NO.OF RATS | P.0O.PERIODS | GROUP | NO.OF RATS | P.O. PERIODS 
I 2 7 hours Ix 4 13 days 
II 2 14 hours Xx 2 14 days 
IIT 2 23 hours XI 1 15 days 
IV ps 45 hours XII 2 16 days 
V 2 3 days XIII 2 18 days 
VI 2 5 days XIV 2 20 days 
Vil 2 8 days XV 2 25 days 
Vill 2 10 days XVI 2 30 days 








period prior to the extraction. Great care was exercised to extract the crown 
and roots en masse, because of the impossibility of removing a root fragment 
without mutilating the socket area. Special elevators and forceps were de- 
vised for this purpose. An elevator was placed between the first and the see- 
ond molar and the first molar gently loosened from its socket with a mesial 
luxation. The tooth was then removed with small forceps. The first molar 
(Fig. 1) was selected because it is the largest and easiest accessible of the 
molar teeth. 





Fig. 1.—First left lower molar of rat. Buccal view. (14, Pl. B157.) 


The crown of this tooth has three lingual and three buccal cusps paired 
buccolingually by strong transverse ridges. A small seventh cusp may be seen 
on the distal end of the crown (marginal ridge). The tooth has four roots 
with two large roots situated mesially and distally and two smaller roots situ- 
ated buceally and lingually between the mesial and distal roots. The large 
mesial root is compressed buccolingually, the large distal root, mesiodistally. 
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The crown of the tooth is inelined mesially. The histologic sections were 
taken from the distal socket which offers the greatest width buccolingually 
and is the easiest one to orientate immediately mesially to the second molar. 
All animals gained weight and appeared healthy during the postoperative 
period. 

At autopsy the heads were removed, skinned, and fixed in 10 per cent 
neutral formol. They were then cut sagittally in the midline and each half 
roentgenographed. The left sides of the mandibles were disarticulated, de- 
calcified in 5 per cent*nitrie acid, and embedded in nitrocellulose. The speci- 
mens were cut buecolingually in serial sections and stained with hematoxylin- 


eosin. 





2. Fig. 3. 


Fig. 





Fig. 2.—Seven hours after extraction. (X41, Spec. 9516, Pl. B97.) 


Fig. 3.—Higher magnification of area A in Fig. 2. (135, Pl. B150.) 


Results 
A. Histologic Findings.—A section from a socket seven hours after the 
extraction shows the socket filled with a blood coagulum (Fig. 2). Debris is 
attached to the surface of the clot surrounded by the ragged edges of the gin- 
gival tissue. There is an uneven distribution of the blood cells in the coagu- 
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lum. Adjacent to some of the surface debris is a heavy accumulation of leuko- 
cytes, and next to the periodontal membrane, which can be seen almost in- 
tact, is a dense aggregation of cells, mainly erythrocytes. Two circular areas 
devoid of blood cells but showing a lattice network of fibrin are seen in the 
coagulum. A part of the periodontal membrane with the contiguous bone 
and blood coagulum (.1) is shown at a higher magnification in Fig. 3. 

Fourteen hours following the extraction the fibrin network is the most 
conspicuous feature in the clot (Fig. 4). The cell masses adjacent to the 
periodontal membrane do not stain as basophilic as in the seven-hour speci- 
men, probably due to degeneration of the erythrocytes. Portions of the peri- 
odontal membrane are still distinguishable. 





Fig. 4. Fig. 5. 


Fig. 4.—Fourteen hours after extraction. (X41, Spec. 9519, Pl. B98.) 

Fig. 5.—Twenty-three hours after extraction. (X160, Spec. 9521, Pl. B152.) 

Twenty-three hours after the extraction the organization of the clot has 
begun, indicated by the ingrowth of a large number of capillaries in the re- 
gion of the periodontal membrane (Fig. 5). The eapillaries show peripheral 
position of the leukocytes. 

The ingrowth of fibrocytes into the coagulum occurs three days postoper- 
atively (Fig. 6); bundles of elongated fibrocytes with spindle-shaped nuclei 
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are infiltrating the coagulum and form a young, unorientated connective 
tissue. New bone is laid down in adjacent marrow spaces (Fig. 7). 

The first indication of bone formation in the socket itself is seen on the 
fifth day after the extraction (Fig. 8). The former periodontal membrane has 
almost disappeared completely. The space previously occupied by it is now 
filled with connective tissue of the same appearance as that seen in the rest 
of the socket. In this specimen part of the clot (Fig. 8, X) has failed to be 
organized and is in the process of being eliminated by the proliferating epithe- 
lium (Fig. 8, Y). 

Fig. 9 is a higher magnification of area A in Fig. 8. The first bone forma- 
tion initiates from the original ‘‘alveolar bone’’ which bordered the perio- 
dontal membrane. Delicate trabeculae of bone matrix extends from the old 
bone. The trabeculae are surrounded by osteoblasts. 





Fig. 10.—Ten days after extraction. (x41, Spec. 9530, Pl. B1484.) 


After ten days of healing (Fig. 10) the epithelium has proliferated across 
the connective tissue and has closed the wound. Immature, coarse, fibrillar 
bone is growing into the socket from the side walls of the alveolus. Numer- 
able osteoblasts may be seen on the surface of the trabeculae. At this stage 
the connective tissue shows a more mature structure, a definite orientation of 
the cells can be noted. While they are arranged with their long axes vertically 
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at the bottom of the socket, their direction at the level of the alveolar crest is 
more horizontal. The marrow spaces adjacent to the socket show active bone 
apposition. 

Thirteen days after the extraction (Fig. 11) the socket is almost filled 
with new bone. The epithelium resembles now that of the surrounding mucous 
membrane, the pegs being fairly well developed. A higher magnification of 
A in Fig. 11 (Fig. 12) shows the buceal alveolar crest and the newly formed 
coarse fibrillar bone. The top of the crest shows signs of resorption (How- 
ship’s lacunae) while the newly formed bone is lined with osteoblasts. 





Fig. 13.—Twenty-five days after extraction. (X41, Spec. 9841, Pl. 1465.) 


Twenty-five days after the extraction (Fig. 13) the entire socket is filled 
with young bone which in the marginal area now forms a straight line bueeco- 
lingually. However, the process of reconstruction is not limited to the socket 
alone. The deposition of new bone has also taken place in the marrow eavities 
surrounding the socket; even the lower wall of the mandibular canal is the 
site of bone apposition. The epithelium consists of a fully differentiated, 
stratified, keratinized squamous epithelium. The lamina propria shows a char- 
acteristic polyplike growth as seen in all late postoperative periods. 

B. Roentgenographic Findings.—The roentgenograms of the first 5 groups 
of rats with postoperative intervals from seven hours to three days show the 
mesial and distal alveolar bone as distinct radiopaque lines (Fig. 14). 
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Five days after the extraction (Fig. 15) these radiopaque lines are begin- 
ning to fade out, an indication of resorption and reorientation of the former 
bone which lined the socket. After sixteen days (Fig. 16) they can hardly be 
noticed any more. At that time the upper part of the socket is still somewhat 
radiolueent, while the lower half exhibits a radiopaqueness indicative of bone 
formation, 

Thirty days after the extraction (Fig. 17) the structure of the socket 
area shows an almost homogenous continuity with the adjacent part of the 
mandible. 

Summary and Conclusions 

The characteristics of histogenesis of repair following the extraction of 
the first molar in the Long-Evans strain rat were found to be in accordance 
with observations in human beings and experimental animals of varying 
species (dogs and sheep). For standardization purposes the different stages 
of the normal] healing process occurred as follows: 

The organization of the blood coagulum begins twenty-three hours after 
the extraction indicated by capillary ingrowth. Fibrocytes invade the socket 
three days after the extraction and form a young connective tissue. The 
initial bone formation is seen on the fifth day in the fundus of the alveolus, 
and on the thirteenth day young bone almost fills the entire socket. On the 
twenty-fifth day the new bone has formed a cortical layer in a straight line 
between the lingual and the buceal crests. By this time the most important 
step in the socket healing, namely, that of bone replacement, has been com- 
pleted. 


Roentgenographically bone formation is first visible on the sixteenth day. 
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INTRACUTANEOUS TESTS USING FILTRATES PREPARED FROM 
PATHOLOGIC PULPS OF HUMAN TEETH, WITH SPECIAL 
REFERENCE TO RHEUMATOID ARTHRITIS 


Victor H. Dietz, D.D.S., Px.D., St. Louis, Mo. 


(Concluded from the July issue, page 761.) 


Summary 


1. A method has been described whereby the pathologie substances found 
within the pulp canals of diseased teeth may be aseptically obtained, efficiently 
extracted and filtered, and skin tests performed therewith. 

2. The complete data, for all phases of this investigation, were derived from 
approximately one thousand intraecutaneous injections performed upon 101 
Exactly 517 injections, excluding controls, were performed 


human subjects. 
Immediate 


with filtrates prepared from both normal and pathologie teeth. 
markedly positive skin reactions were often obtained when using the filtrates 
of pathologie pulps which attested unequivocally to the presence of a physio- 
logically active substance within these preparations. 

3. The reactions to the filtrates from pathologie pulps, in the various groups, 
were as follows: 

a. The homologous patient, and patient with a pathologic pulp, responded positively 25 
times in 65 injections, or about twice in every 5 injections, or almost 40 per cent of the time. 

b. The rheumatoid arthritic group responded positively 13 times in 65 injections, or 
once in every 5 injections, or exactly 20 per cent of the time. 

ce. The normal control group responded positively 6 times in 65 injections, or almost 
once in every 10 injections, or almost 10 per cent of the time. 


4. Particularly high statistical validity exists in the number of positive 
reactions observed by the use of the filtrates, prepared from pathologie teeth, 
when injected, homologously or heterologously, into patients evidencing peri- 
apical diseases as compared with the normal control group. 

5. Bacteria appeared to play an important role in the causation of the 
positive skin reactions observed among the ‘‘pulp-involved’’ group; but this 
fact was only evident when compared with the group having no known dental or 
systemic disease. The mere fact that within the ‘‘pulp-involved’’ group, almost 
as many positive skin reactions occurred whether or not bacteria were demon- 
strably present does not preclude their having been present. 

6. The positive skin reactions observed with filtrates from pathologie pulps 
appeared to be of three distinet varieties, namely : 

a. A bright extensive erythematous area with a well-developed ischemic wheal, which 
results from the use of filtrates prepared from the contents of pulp canals from which he- 
molytie streptococci have been recovered. 
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b. A moderate intensity of erythema which is accompanied by a moderately developed 
wheal which is only mildly ischemic. This oceurs most frequently in those positive reactions 
obtained with diseased pulps having fair or good structural integrity. 

ec. A moderate intensity of erythema which is accompanied by a slight wheal which is 
negligibly ischemic. This type of reaction is most frequent when using those filtrates prepared 
from completely degenerated, purulent, or liquefied pulps. 


7. The radiographic diagnosis, gross clinical appearance, vitality, and the 
presence of a fistula or a putrescent odor were essentially unrelated to positive 
skin reactivity on the part of any filtrate. 

8. Whereas normal pulp filtrates consistently demonstrated a pH value 
of 7.55 to 7.40, the pathologic specimens varied from 6.80 to 7.90. In the absence 
of gross structural changes, it appeared that the following criteria may be con- 
sidered diagnostic of a pathologie pulp: 

a. If the pli value of a specimen was greater than 7.45. 

b. If the material was adequate and lyophilice and less than pH 7.50, 

It appeared that cytochemical changes, determinable by an aberrant pH 
reading, may ordinarily have preceded structural changes. Relative to the effect 
of the pH value of any filtrate, from the lowest value obtained (pH 6.80) to 
the highest (pH 7.90), it appeared to play no known part in skin reactivity. 

9. In a smear made from the various specimen suspensions, the only micro- 
organisms that may occasionally have been identified with any degree of as- 
surance were the streptococci. Other organisms would have been easily con- 
fused with pulpal and dentinal debris. It seemed likely that streptococci may 
occasionally be present in diplococeal form. There existed, of course, no proof 
that the bacteria observed in the smear were those which were recovered upon 
culture. 

10. Of the 65 specimens cultured, 19 were found to be positive. This inci- 
dence represented the recovery of bacteria essentially from the pulp canal only. 
Among the 23 smears recorded as positive, bacteria were cultured on only 7 
occasions or less than a third of the time. This may have indicated that when 
bacteria were definitely observed in the smear, they may have been nonviable 
about two-thirds of the time. Streptococci were cultured from all of the 7 
specimens in which both the smear and culture were found positive. 

11. According to the results of the Prausnitz-Kiistner procedures which 
were performed, it appeared that the majority of filtrates giving positive skin 
tests contained skin-reactive substances of a nonreaginie nature. Precipitation 
tests performed concurrently with these procedures were also negative. 

12. The apparent existence of possibly a number of skin-reactive substances, 
in different quantities in the various filtrates, led to attempts to discover what 
some of these substances may have been. For this purpose various dilutions of 
ptomaines and other chemical agents, known to result from putrefaction, were 
injected intracutaneously into a number of subjects. All of the reactions elicited 
with these substances could not, by analogy, have been regarded as entirely 
comparable with those reactions obtained with any of the reactive pulp filtrates. 
The ptomaines and other chemical substances are, of course, intermediate 
products of putrefaction which, in the end process, may be lost. Nevertheless, 
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they are formed in abundance upon complete proteolysis and especially in a 
pulp canal which affords only a low oxygen tension. As virtually all of the 
chemical substances tested were quite irritating upon intracutaneous injection, 
it is likely that a mixture of these agents could, at the height of their existence, 
have contributed materially to cause demineralization of the alveolar bone within 
the periapical region. 

13. In an effort to characterize the skin-reactive substances in the various 
filtrates, as to some of their physical and chemical attributes, the following ob- 
servations were made on several filtrates in each test: 

a. The skin-reactive substances were not found to be dialyzable. 

hb. Various skin-reactive filtrates were inactivated at different levels of heat treatment. 

¢. Protein was usually just adequately present in the filtrates so that it may be demon 
strated, This, of course, only proved that protein substances at least coexisted with the skin 
reactive substances and not that they were, necessarily, one and the same. 

d. Attempts to inactivate the skin-reactive substances by ultraviolet irradiation were 
somewhat erratic, although a few reactive filtrates showed attenuation. 

e. In an effort to effect tryptic digestion of the skin-reactive substance by the use of 
‘salt-free’’ crystalline trypsin, some of the filtrates demonstrated reduced reactivity. 


When evaluating the results of these tests it appeared that perhaps most 
of the skin-reactive substances were, and probably the majority of these filtrates 
contained, skin-reactive substances of a protein or protein-like nature. 

14. There is some evidence that a trace of histamine or histamine-like sub- 
stance may have been present in certain filtrates. This seemed especially true 
of those filtrates prepared from pathologie pulps which possessed a fair degree 
of structural integrity. 

15. A very potent skin-reactive substance, entirely unrelated to the eryth- 
rogenic toxin, was obtained from two pulps infected with hemolytic streptococci. 
Contingent upon this finding, the role of such a skin-reactive substance should 
be further investigated in relation to the agglutinin titers of rheumatoid 
arthritic patients and to certain strains of group A hemolytic streptococei. 

16. Now that the oceasional existence of skin-reactive substances occurring 
within diseased pulps has been definitely established, we should not assume that 
periapical disease is of greater significance than periodontal disease until 
similar tests using a comparable amount of diseased gingival tissue in the prepa- 
ration of filtrates are undertaken. Although the positive skin reactions were 
indicative of these filtrates acting antigenically, there is, as yet, no evidence 
that any of them were capable of eliciting an ‘‘allergic’’ responses in any other 
tissue. Neither is there any evidence, at present, that by any other mechanism 
any of these filtrates were capable of producing any systemic or constitutional 
manifestations. 

17. The preparation of a pulp filtrate and the performance of skin tests 
therewith should not, in the present stage of development, be construed as pos- 
sessing any clinical diagnostic or prognostic value. This procedure, for investi- 
gative purposes, may prove to be an excellent method for probing other ramifi- 
cations of this odontosomatie problem upon which further researeh may be based. 
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. THE ORAL CHARACTERISTICS OF GUAMANIANS INCLUDING THE 
EFFECTS OF BETEL CHEWING ON THE ORAL TISSUES 


COMMANDER Rocer G. Gerry, DENTAL Corps, UNirep States Navy, STANLEY 
T. Smitn, D.D.S., Beaumont, TEXAS, AND LIEUTENANT (JG) M. LYLE CaALton, 
DENTAL Corps, UNITED STATES NAVY 


(Continucd from the July issue, page 781.) 


Part II. Diseases of the Oral Mucous Membranes and Dental 
Supporting Tissues in Guamanians 


Gingivitis.—During the course of this study, consideration was given to 
the incidence of gingivitis in Guamanians. The presence or absence of gingival 
inflammation was recorded for 2,004 subjects who were either residents of Agana, 
Talofofo, or Inarajan, or who were clinie patients. Any patient presenting with 
marginal gingivitis, or more advanced lesions, was considered to have gingivitis. 
No attempt was made to classify the gingivitis as acute, subacute, or chronic, 
or according to the location of the inflammation on the gingivae. Actually, 
acute gingivitis is a rarity among Guamanians as only four patients with its 
findings had been treated in the School Clinic in almost two years. In general, 
the incidence of gingivitis of all types is low, with an over-all incidence of 24 
per cent for all ages and in all locations (Table TX). Due to the high incidence 
of periodontoclasia in Guamanians over 30 years of age, the number of Gua- 
manians beyond this age recorded as having gingivitis is high. The incidence of 
gingivitis would have been considerably less than the 24 per cent observed if 
only Guamanians under 30 years of age had been considered. Marshall-Day 
and Shourie*’ reported a gingivitis incidence of 57.11 per cent in Virgin Is- 
landers between the ages of 6 and 18. The same writers*® found only six Indian 
boys, in a group of 1,054, between the ages of 9 and 17 years, to be free from 
gingival disease. Guamanians in the same age groups showed a maximum inci- 
dence of 22 per cent for those 15 years of age, and a minimum incidence of 12 
per cent for those 6 and 11 years of age. The distribution of gingivitis in 
Guamanians is shown in Table IX. Further study of these data indicates that 
the average incidence for clinic patients, 25 per cent, is substantially the same 
as the average incidence for the three villages, 23 per cent, and the average inci- 
dence for all patients examined, 24 per cent. These findings substantiate the 
earlier comment that acute gingivitis is a rarity in Guam as almost no patients 
presented at the Clinic for the treatment of an emergent acute gingivitis. Talo- 
foto showed the highest incidence of gingivitis, 29 per cent, and Inarajan, the 
lowest, 18 per cent. It has already been observed that the Inarajan group had 
a heavy preponderance of subjects in the lower age groups and for this reason 
its gingivitis incidence was not weighted so heavily by the periodontoclasia 
incidence of the older age groups. 
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Effect of Betel Chewing on the Incidence of Gingivitis—A comparison was 
also made of the incidence of gingivitis of all types in betel chewers and in non- 
users, in a group of 970 clinie patients (Table X). These ranged in age from 
9 to 69 years. No betel users with gingivitis under 9 years of age were observed. 
As in the caries study, an individual who chewed betel at least once in three 
days was considered to be a betel chewer. All others were considered to be non- 
users of betel. The over-all incidence of gingivitis for all betel chewers was 32 
per cent, as compared with an incidence of 21 per cent for nonusers. This 
elevation: in gingivitis incidence among hetel chewers may be explained in 
several ways. Wheatcroft and associates'’® already pointed out that the burnt 
coral, used with betel by the older chewers, is irritating to the oral mucosa. 
Betel chewing is considered uneivilized by the more socially and economically 
advanced Guamanians, and it is likely that the nonusers of betel may practice 
a higher level of oral hygiene than do the betel-chewing groups. Probably the 
most important consideration in this higher incidence of gingivitis among betel 
chewers is, as has already been indicated, that the use of betel substantially 
elevates the pH of the saliva, and that caleulus forms more readily under this 
cireumstance.*" 


TABLE X. Errect OF BETEL CHEWING ON GINGIVITIS BY AGE* 























| BETEL CHEWERS | NONCHEWERS OF BETEL 
SIZE OF NO. WITH } SIZE OF | NO. WITH 
AGE GROUP GINGIVITIS | GROUP | GINGIVITIS 
9 3 1 25 3 
10 6 1 26 8 
11 10 1 21 1 
12 11 2 27 5 
13 15 2 23 3 
14 23 3 23 5 
15 23 4 23 + 
16 28 + 36 4 
17 32 : 39 7 
18 16 3 32 3 
19 22 4 37 2 
20-29 124 37 13 19 
30-39 68 31 49 2 
40-49 38 21 18 14 
50-59 16 16 5 4 
60-69 11 10 6 6 
Total 446 143 524 112 
Total incidence 32% 21% 








*Clinic patients only have been included in this group. 


Periodontoclasia.—The incidence of periodontoclasia among Guamanians 
was roughly approximated in much the same manner as was the incidence of 
gingivitis. Individuals presenting with any clinical evidence of periodontoclasia, 
i.e., motility of the teeth, alveolar resorption, or periodontal pocket formation, 
were considered to have periodontoclasia. A group of 464 individuals between 
the ages of 20 and 69, inclusive, were evaluated. Only two cases of periodonto- 
elasia in individuals under 20 years of age were observed. Neither subject 
chewed betel. The over-all incidence of periodontoclasia for the entire group 
was 26.9 per cent (Table XI), but this mean figure approximated only the 
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incidence for the 30 to 34-year age group, which was 30.3 per cent. There was 
almost no incidence of periodontoclasia in Guamanians in the 20 to 29-year age 
group, i.e., 4.6 per cent and 5.0 per cent for each half decade. After 35 years 
of age the incidence rose sharply to 52.9 per cent, and this elevation continued 
until by 50 years of age the incidence of periodontoclasia was over 90 per cent. 
This incidence is comparable with that observed in India for the 40 to 50-year 
age group.”® 


TABLE XI. INCIDENCE OF PERIODONTOCLASIA IN GUAMANIANS* 





| NUMBER IN | NUMBER OF CASES OF_ | PER CENT OF CASES WITH 
AGE GROUP | PERIODONTOCLASIA PERIODONTOCLASIA 
20-24 153 ‘ = 4.6 
25-29 100 5 5.0 
30-34 66 20 30.3 
35-39 51 27 52.9 
10-44 35 18 51.4 
45-49 21 12 57.1 
50-54 12 11 91.7 
55-59 9 9 100.0 
60-69 17 16 94.1 
Total 464 ' ~ 4195 i 26.9% 





*Only two cases of periodontociasia were observed in Guamanians under 20 years of 
age. Neither subject chewed betel. Clinic patients only have been included in this group. 

Effect of Betel Chewing on the Incidence of Periodontoclasia.—The effect of 
hetel chewing on the incidence of periodontoclasia in Guamanians was also evalu- 
ated for a group of 464 subjects between the ages of 20 and 69 years. This was 
the same group in which the incidence of periodontoclasia had been computed 
previously herein. The over-all incidence of periodontoclasia for betel chewers 
was 32.3 per cent as compared with a similar incidence of 19.9 per cent for non- 
chewers (Table XII). This higher incidence among betel chewers is best ex- 





TABLE XII. Errect or BETEL CHEWING ON PERIODONTOCLASIA* 

















is Nl BETEL CHEWERS _ ~_ NONCHEWERS OF BETEL 
SIZE OF | NUMBER WITH SIZE OF | NUMBER WITH 
AGE | GROUP PERIODONTOCLASIA GRouP |  PERIODONTOCLASIA 
20-24 66 6 87 1 
25-29 58 3 42 2 
30-34 39 10 27 10 
35-39 29 17 22 10 
40-44 26 13 9 5 
45-49 13 9 8 3 
50-54 10 10 9 1 
55-59 6 6 3 3 
60-69 11 10 6 6 
Total 258 a a 206 41 
Total incidence 32.2% 19.9% 








*Only two cases of periodontoclasia were observ ed in Guamanians under 20 years of age. 
Neither subject chewed betel. Clinic patients only have been included in this group. 
plained by the inereased deposition.of ecaleulus as a result of the increased 
salivary pH induced by betel chewing. It is our opinion that betel chewers 
practicing satisfactory oral hygiene, ineluding periodic oral prophylaxes, would 
have no higher incidence of periodontoclasia than would nonechewers under the 
same circumstances. Some photographs of periodontoclasia in betel-chewing 
(juamanians are shown in Figs. 2 and 11. 
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Additional Oral Disease.—Except for dental caries, gingivitis, and peri- 
odontoclasia, which have been described previously herein, and yaws, carcinomas, 
and certain anatomical considerations which will be described, the Guamanians 
are, to a large extent, free of the several disease conditions usually associated 
Syphilis is not in high incidence in Guam, and no chancres 


with the oral cavity. 
Lichen planus was similarly 


or mucous patches of the oral mucosa were seen. 
not observed. Only two patients with temporomandibular abnormalities were 


seen, and these will be discussed in the section on occlusion. 


Fig. 11. 





Fig. 12. 


Fig. 11.—Periodontoclasia and betel staining in a Guamanian. 
_ Fig. 12.—Verrucous papilloma in a 53-year-old Guamanian man. 
staining. 


Note evidence of betel 


Leukoplakia.—Of the 2,004 individuals examined in this series, only four 
presented findings of leukoplakia which were not associated with some other 
condition, as carcinoma. All four cases of leukoplakia were in women whose 
ages ranged from 36 to 47 years. In one instance the lesions involved both labial 
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commissures, but in the remaining, the posterior right buccal mucosa alone was 
involved. All four subjects were habitual betel users. The staining of the oral 
tissues by the betel nut has already been described. It consists of a red-brown 
to black pigmentation of the dental caleulus (Figs. 2 and 11) and a transitory 
red-brown staining of the mucosa of the lips, tongue, and cheeks. When this 
red-brown pigment is removed, which is easily accomplished by wiping, a 
firm, whitish pseudomembrane is sometimes found beneath, especially when 
the pigmentation is on the bueeal mucosa. This pseudomembrane resembles 
leukoplakia in its sharp outlines, fissuring, and grayish-white appearance, but 
actually no changes in the structure of the oral mucosa occur. This betel mem- 
brane is composed largely of oral debris and dried mucin and can readily be 
removed by vigorous rubbing. 

Verrucous Papilloma.—One 53-year-old Guamanian man presented at the 
Clinie with a large, cauliflower-like mass, about 3 by 5 em., which arose from 
an area of leukoplakia of the lateral and ventral surfaces of the tongue (Fig. 12). 
The mass was excised in its entirety and was diagnosed as a verrucous papilloma 
which did not involve muscle tissue.** The patient gave a history of moderate 
betel use. 

Yaws.—Yaws is an infectious, contagious, nonvenereal, spirochetal disease 
in which there is an original cutaneous lesion, the ‘‘mother yaw,’’ which is later 
followed by one or more crops of multiple, papillomatous, raspberrylike skin 
lesions. Late lesions are sometimes destructive to skin and bones. Infection 
slowly produces a relative immunity. Yaws is prevalent in hot, moist, tropical 
countries. Mackie, Hunter, and Worth*® deseribed its characteristics, approxi- 
mately, as follows: 

Etiology: Treponema pertenue is a rigid, spiral, organism which is not dis- 
tinguishable morphologically from Treponema pallidum. They are present in large 
numbers in the discharges from open yaws lesions, but have not been proven to have 
been grown successfully in culture media, 

Epidemiology: Yaws is caused by a different, but closely related organism to 
that which causes syphilis. Yaws is non-venereal, it is not hereditary, and it is 
primarily a disease of childhood. The primary lesion is almost always extra-genital. 
Personal hygiene is a factor as the disease almost never infects Europeans with high 
levels of personal hygiene. Treponema pertenue cannot penetrate unbroken skin and 
infection occurs through cuts, abrasions, ete., by contact with the yaws lesion of an- 
other individual or with contaminated material. Flies, especially Hippelates, may 
be vectors since they feed on moist yaws lesions, and the organisms live for about 
seven hours in their alimentary canals. 

Clinical Characteristics: After an incubation period of 3-4 weeks a painless 
papule develops which becomes superficially eroded. This extends to become a 
slowly healing, indolent ulcer which is usually present when the secondary eruption 
appears. The primary, or ‘‘mother yaw’’ is accompanied by moderate systemic 
symptoms, and often by irregular fever and regional lymphadenopathy. The sec- 
ondary, or generalized, stage follows the primary lesion by 6-12 weeks and charac- 
teristically resembles the primary lesion. These secondary lesions may be widely 
distributed, often occurring at the mucocutaneous junctions about the mouth, nose, 
and anus, and are also numerous about the neck, arms, legs, and buttocks. This 
stage may persist for several years. In the tertiary stage bone lesions may be 
prominent. Involvement of the periosteum of the tibia produces characteristic 











890 GERRY, SMITH, AND CALTON 


‘‘sabre shin.’’ Multiple dactylitis with deformity of the hands is common. In- 
volvement of the alae and supporting structures of the nose causes great destruction 
and deformity. This condition is called ‘‘ gangosa.’’ 

Treatment: Yaws responds remarkably to treatment by neoarsphenamine or 
mapharsen, During eruptive stage, lesions will disappear within a few days. In 
the early stages one dose often effects a cure, but 2-3 doses are desirable to prevent 
relapses. In the late stages, especially with bone involvement, prolonged treatment 


is usually required. 


In Guam, bismuth and penicillin are used in the treatment of yaws. Chil- 
dren are given a total of four injections of each drug, both at the same time. 
Injections are given twice weekly until a total of four have been given. Dosage 
depends on the age of the child. 

Yaws treatment field trips were held by the Department of Public Health, 
Naval Government of Guam, in June, 1949. Subjects were examined and 
treated, when necessary, in Talofofo, Inarajan, Merizo, and Umatae. It may be 
noted that the dental evaluations previously discussed were carried on in the 
first two of these villages. In all, 1,805 subjects were examined and, of these, 
1,063 were treated. The same villages were revisited in November, 1949, to 
evaluate the results of treatment. Four hundred fifty-one patients were found 
with residual signs of the disease, but were not given additional treatment be- 
cause of the duration of the infection or because of an estimated immune status. 
There were 67 relapses of an infectious nature among those patients treated 
during the previous June. Two hundred ninety-one of these treated showed no 
signs of infection, and 238 did not return for the follow-up examination. Two 
hundred four new cases were also diagnosed during the November field trips. 
In addition to the above, 322 new cases of yaws were diagnosed in the course 
of various other evaluations, as tuberculosis or food handlers’ examinations. 
This made a grand total of 1,836 new cases of yaws diagnosed in Guam during 
the calendar vear 1949.*° It should be recalled that the entire native population 
of Guam in 1949 was 29,299, and that many of the Guamanian villages did not 
have yaws evaluations during that year. It is generally accepted that the inci- 
dence is highest in the four villages visited. Of the 1,836 new cases of yaws 
diagnosed in 1949, only one primary lesion, or ‘‘mother yaw,’’ of the oral tis- 
sues was observed (Fig. 13). This ten-day-old, raspberrylike lesion was observed 
on the lower lip of an 8-year-old Guamanian girl in Inarajan during the dental 
field trip to that village. 

From the foregoing discussion, it can be assumed that primary yaws of the 
oral mucosa is extremely rare, probably because of lack of contact of the oral 
tissues with contaminated material. Another interesting patient, a 58-year-old 
woman, was referred to the School Clinie from the Guam Memorial Hospital. 
This patient presented with two small perforations of the soft palate, and a 
missing uvula, the site of which had been replaced with scar tissue (Fig. 14). 
Physical examination, including a Kahn test, was negative. A complete history 
was difficult to obtain as the patient spoke only Chamorro. The hypothesis was 
advanced that the process might represent a case of healed gangosa, a type of 
tertiary yaws, but it was not understood how, if this was the case, the defect 
eould have repaired itself. A physical evaluation and history by a Chamorro- 
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speaking intern indicated that this patient was one of the relatively few Gua- 
manians who had never had yaws. The patient explained her deformity by 
adding that when she was 13 vears of age she had acquired a mirror and a pair 


of scissors and that, one rainy afternoon, she had amputated her uvula. 


Fig. 13. 





Fig. 14. 


Fig. 13.—Ten-day-old primary “mother yaw” of the lower lip of an 8-year-old Guam- 
anian girl. 
Fig. 14.—Site of amputated uvula in a 58-year-old 


Guamanian woman which was 
originally considered to be healed gangosa. Note betel staining. 


Carcinoma.—A study of the incidence of carcinomas of all types, in Guam, 
was thought to be of considerable interest for several reasons. Until June 30, 
1950, the Guam Memorial Hospital was essentially the only source of medical 
treatment available to Guamanians, except for those who were in the military 
services and eligible for treatment in the United States Naval Hospital, Guam 








892 GERRY, SMITH, AND CALTON 


Both hospitals shared a common pathology laboratory, and by the simple pro- 
cedure of consulting the pathology files, information could be obtained concern- 
ing all known eases of carcinoma. In addition, autopsies were performed on 
all deceased persons the causes of whose deaths were unknown. In other words, 
unless an individual died in the hospital with a substantiated diagnosis, an 
autopsy was usually performed. This cireumstance made possible a knowledge 
of the actual known eases of carcinoma in existence which might not have been 
duplicated elsewhere. Another consideration of interest was the high incidence 
of betel chewing among Guamanians, and the determination of any possible 
carcinogenic effect which could be attributed to its use. Ackerman and Regato*' 
indicated that in India there seemed to be a predominance of oral carcinomas 
over the other forms, and that this predominance might be due to betel use. 
Balendra®*? wrote that there was no evidence that betel chewing has a direct 
carcinogenic action on the oral tissues and attributed the high incidence of oral 
carcinomas, in Ceylon, to the irritation of traumatie ulcers of the lingual, gin- 
gival, or buccal mucosa by the ingredients of the betel chew. Khanolkar** 
pointed out that oral carcinomas were extremely rare in some groups of Indians 
who were incessant betel chewers, and commonplace in some other groups who 
did not chew betel at all. Eisen** observed that betel chewing by the natives 
of New Guinea, New Britain, and New Ireland did not appear to have increased 
the incidence of oral carcinomas. 


TABLE XIII. INCIDENCE OF CARCINOMAS IN GUAMANIANS (AVERAGE INCIDENCE RATES PER 
100,000 PopULATION FoR 1947, 1948, 1949, AND 1950 [JANUARY 1 THROUGH JUNE 30])* 














NUMBER OF _ INCIDENCE RATES 











CASES LOCATION | SEX PER 100,000 
7 Skin Male 7.6 
5 Cervix uteri Female 5.5 
4 Breast Female 4.3 
1 Skin Female 3.3 
1 Stomach Female 5 Be | 
1 Pancreas Male ‘3 
1 Lip Female 1.1 
1 Testicle Male 1.1 
1 Penis Male 1.1 
1 Parotid Male 32 
1 Gingiva Female 1.1 
1 Kidney Male 1.1 
1 Fundus uteri Female 1.1 
1 Nasopharynx Male 1.1 
1 Lung Female 1.1 
1 Bladder Male 1.1 
4 Scrotum Male 1.1 
1 Thyroid Female 1.1 
1 Tongue Unknown 23 








*The total incidence of carcinomas of all locations is 35.8 per 100,000 population. One 
case of metastatic carcinoma, of which the primary tumor was not located, has not been in- 
cluded in this table. 


During the years 1947, 1948, 1949, and the first six months of 1950, the 
native population of Guam averaged 26,393, and it was decided to evaluate the 
pathology reports for the same period and establish a carcinoma incidence for 
Guam. There were no authoritative pathologic data prior to this period, be- 
cause of the war and the postwar reorganization, and on July 1, 1950, the Guam 
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Memorial Hospital was transferred from the Navy Department to the Depart- 
ment of Interior with some modification of the autopsy procedure described 
previously in this article. Examination of 1,100 post-mortem and 3,217 surgical 
reports prepared by the Pathology Laboratory, United States Naval Medical 
Center, Guam, for the period from Jan. 1, 1947, to June 30, 1950, inclusive, 
demonstrated a total of 33 eases of carcinoma in Guamanians, of which 16 were 
male patients, 16 female, and one whose sex was not reported. This represents 
a eareinoma incidence of 35.8/100,000 annually, equally divided between males 
and females. This rate compares very favorably with the rates reported by 
Levin® in New York State in 1942, 1943, and 1944, in which there were an 
average of 502.6 new cases per 100,000 population, of which 270.8 per 100,000 
were female and 231.8 per 100,000 were male patients. The location of primary 
tumors, also, did not correspond with Levin’s series. Carcinoma of the skin in 





Fig. 15.—Buccal carcinoma in a 63-year-old Guamanian woman. Note betel staining. 


males occurred most frequently, 7 eases in Guamanians, with an incidence of 
7.6 new cases per 100,000 population. This incidence is approximately one- 
fourth of the New York State ineidence for carcinomas of the same site, which 
was 29.2 per 100,000. However, in the New York State series, skin carcinoma 
was only third in incidence. In the Guamanian series, carcinomas of the cervix 
uteri, 5 cases, and carcinomas of the breast, four cases, were next in frequency 
of appearance with incidence rates of 5.5 per 100,000 and 4.3 per 100,000 re- 
spectively (Table XIII). In Levin’s series, carcinomas of the breast occurred 
most frequently, with an annual incidence of 80/100,000, and carcinomas of 
the cervix uteri next most frequently, with an annual incidence of 34.3 per 
100,000. The ineidence of other carcinomas in Guamanians, one case each, was 
1.1 per hundred thousand (Table XIII). In addition, one bueeal carcinoma 
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was diagnosed in the Dental School Clinie after the conclusion of this series 
(Fig. 15). From the foregoing it ean be seen that carcinomas of all types oceur 
approximately 14.6 times as often in New York State as in Guam, and that 
virtually all types of carcinomas occur far more frequently in New York State 
than in Guam. This lower incidence of carcinomas in Guam is probably due to 
the shorter life expectancy, which is 48.8 for Guamanian men over 20 years of 
age, as compared with 67.7 vears for holders of industrial insurance policies in 
the United States. 

Martin® estimated that oral carcinomas constitute about 4 per cent of all 
carcinomas in the United States. In the Guamanian series there were only three 
cases of oral carcinoma, one each of the lip, tongue, and gingiva. These con- 
stitute 9.09 per cent of all the Guamanian carcinomas, which is more than twice 
the incidence which Martin described for the United States. However, the 
carcinoma of the lip could hardly be attributed to betel irritation, and, in ad- 
dition, with such a very small series of cases, any percentage estimation is likely 
to misrepresent the true incidence of any one type of disease. While it cannot 
be definitely affirmed, because of the very small series of patients, that the inci- 
dence of oral carcinomas is no higher in Guam than in the United States, and 
that betel nut is therefore without influence in the development of oral carci- 
nomas, it is our opinion that the incidence of oral carcinomas, in relationship 
to other types of carcinomas, approximates that in the United States, and that 
betel chewing does not constitute a carcinogenic factor. 

No malignant tumors of the oral cavity other than carcinomas were observed 
in Guamanians during the course of this study. 


(Part Ill of this article will appear in a future issue of the Journal. 


F 


References for the entire article will appear at the end of Part UT.) 
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REPORT AND COMMENT ON AN UNUSUAL CASE OF MULTIPLE 
FOLLICULAR CYSTS WITH A RECURRENCE 


ANDREW F. CatantA, B.A., M.D., D.D.S.,* BRook.yn, N. Y. 


T HAS been common practice to use the terms follicular and dentigerous cyst 

interchangeably. However, there is a distinction. Confusion in terminology 
arose from Thoma’s' early classification of odontogenic tumors which he di- 
vided into two main types: A. Follicular Cysts and B. Adamantoblastomas. 
Under the main heading of Follicular Cysts he included the simple follicular 
cyst and dentigerous cyst. Recently, in reorganizing the classification, Thoma? 
incorporated his ideas with those of Robinson* and Bernier.* The term simple 
follicular cyst was replaced by primordial cyst. The newer terminology will 
be used in this paper. 

The primordial (or simple follicular) and dentigerous cysts are both lined 
by epithelium developed from enamel epithelium. The former develops before 
any calcific material has been deposited while the latter occurs at a later stage 
of development when the tooth has partially or completely developed. 

Multiple follicular (primordial or dentigerous) cysts can arise from several 
approximating individual] tooth germs. Teeth may or may not be present. 
In other cases, a tooth bud branching off from the dental lamina or the outer 
epithelial layer of an enamel organ ean divide and form several follicles each 
of which can form separate cysts. They occur in one area quite frequently,° 
but their appearance in different areas of koth jaws of one patient is quite 
uncommon. 

Case Report 

A 19-year-old white girl presented at the Greenpoint Hospital dental clinic 
on June 2, 1949. 

Chief Complaint—She had a painful swelling involving the right sub- 
mandibular and submental areas, partial trismus, and a painful mandibular 
right first premolar. 

Present History—Since the onset, three days previously, the swelling had 
become progressively larger. She had noticed that it had become inereasingly 
more difficult and painful to open her mouth. Earlier in the day her family 
dentist incised the swelling intraorally and recovered ‘‘some fluid.’’ She had 
no relief. There was neither dyspnea nor dysphagia. This was her first epi- 
sode. She gave no history of trauma. 

Read at the Monthly Conference of the New York Institute of Clinical Oral Pathology, 
Academy of Medicine, New York, Jan. 29, 1951. 
fessor, Oral Surgery Department, New York University College of Dentistry. 
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Past History.—HUHer past history was essentially negative and noneontribu- 
tory. 

Examination.—The patient was a well-developed obese girl, in moderate 
distress. Her oral temperature was 100° F,. A smooth, soft, tender, nonflue- 
tuant extraoral swelling was present in the right submandibular and submental 
areas. Partial trismus was present. 

Intraorally, the hygiene was good. The mucobuceal fold in the mandibular 
right premolar and cuspid areas was distended, soft, inflamed and tender, but 
not fluetuant. There was evidence of a smal] stab incision. Pain was noted 
on palpation, The bone could not be compressed. The mandibular right 
lateral incisor and cuspid were absent. The right first and second molars, pre- 
molars, central incisor, and left central and lateral incisors were found.to be 
vital on pulp test. Only the first premolar was mobile and tender on per- 
cussion. The floor of the mouth was normal. 





’ Fig. 1.—Right lateroblique roentgenogram of the mandible taken on June 2, 1949, reveal- 
poy large, round and sharply outlined radiolucency enclosing the cuspid and lateral incisor 
eeth. 


A right lateroblique roentgenogram of the mandible (Fig. 1) showed a 


large, round, sharply outlined radiolucent area enveloping two impacted teeth, 
presumably the lateral incisor and cuspid. The lesion appeared to extend into 


the incisor area. 


Provisional diagnosis: An acutely infected dentigerous cyst involving two 


impacted teeth. 
Treatment.—The patient was given 300,000 units of procaine penicillin G 
intramuscularly, sedation and instructions for palliative home care. The fol- 
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lowing day, under general anesthesia, the intraoral swelling was incised and 
about 15 e.e. of thick, odorless, white, purulent material were recovered. A 
lubricated one-fourth inch iodoform drain was inserted. The acute symptoms 


and trismus subsided within a few days. 





Fig. 2.—Photomicrograph of the dentigerous cyst “sac’”’ enucleated from the mandibular cuspid 
and lateral incisor area (June 15, 1949). 





; Fig. 3.—Right lateroblique roentgenogram of the mandible taken on June 5, 1950, reveal- 
ing a large, round and definitely outlined radiolucent area in approximately the same region 
shown in Fig. 1. 

Twelve days later, June 15, 1949, under mandibular nerve block and in- 
filtration anesthesia, a walnut-sized, thick, gray, tenacious, smooth sae, filled 
with dark brown debris, and two teeth were enucleated. Since the cortical 
bone on the crest of the ridge was eroded, very little of the thick intact buccal 
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plate had to be removed. The roots of the central incisor and first premolar 
were well protected by bone. There was no evidence of extension into the in- 
cisor area, 

Pathologist’s Report—‘‘The specimen consists of a previously seetioned 
grey smooth ovoid structure measuring 14% x 1 x 1 em. Microscopie section 
showed a cyst wall lined with stratified squamous epithelium varying in thick- 
ness but for the most part quite thick. The basal layer is sharply demar- 
eated.’’ (Fig. 2). 

Diagnosis: ‘‘A dentigerous cyst with acute inflammation.’’ 

Postoperative Course.-—On the second postoperative day the first premolar 
was nonvital but in one week vitality returned to normal. Healing was un- 
eventful. The patient failed to return for further periodic follow-up examina- 
tions as instructed. 





Fig. 4.—Photomicrograph of the recurrent lesion removed on June 25, 1950. Note the lumen 
(A) filled with lamina of keratin. 


Recurrence.—On June 5, 1950, one year later, the patient returned because 
of a two-day-old painful intraoral swelling in the same area, i.e., the man- 
dibular right cuspid area. It was smooth, hard, and diffuse. On pressure, a 
thin purulent discharge escaped through a fistula on the crest of the ridge. 
There was no extraoral swelling. This time the first and second premolars 
were very low in vitality. <A right lateroblique roentgenogram (Fig. 3) of the 
mandible showed a large, round, and definitely outlined radiolucent area in 
the cuspid region about the size of the original area noted one year before. 

Three weeks later a thick, gray, tenacious sae filled with dark brown de- 
bris was enucleated under a mandibular nerve block and infiltration anes- 
thesia. The bulging buccal plate was intact, firm, and thick. 
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Fig. 5. 





Fig. 6. 


Fig. 5.—Eight months later the roentgenogram shows good bone regeneration. 

Fig. 6.—Left lateroblique roentgenogram of the mandible taken on July 28, 1950, 
demonstrating a horizontally impacted third molar with a large, sharply defined, muliloculated 
radiolucent area extending posteriorly into the ramus and anteriorly into the premolar region. 
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Pathologist’s Report—On gross examination ‘‘the grey colored cyst sac 
wall measured about one mm. in thickness.’’ Microscopic sections showed 
‘‘a eyst wall, the lumen of which is filled with exfoliated material. The inner 
surface of the wall is lined by stratified squamous epithelium showing marked 
parakeratosis. The basal layer is demareated from the underlying connective 
tissue, which shows hemorrhage, and at its periphery are osteoclasts. In other 
areas, thinned out bone trabeculae lined by osteoid tissue and osteoblasts are 


” 


seen. (Fig. 4.) 

Diagnosis: ‘‘Recurrent follicular eyst.’’ 

The second postoperative course was uneventful. A right lateroblique 
roentgenogram (Fig. 5) taken eight months later demonstrated bone regenera- 
tion. 

A Further Comprehensive Study of the Patient.— 

Laboratory and Roentgenologic Examination.—In view of the bizarre prog- 
ress of this case, several laboratory tests and a complete roentgenological oral 
examination were performed. The red blood count was 4,805,000 per cubic 
millimeter; hemoglobin, 82 per cent; white blood count, 7,200 per eubie milli- 
meter; neutrophiles, 71 per cent; lymphocytes, 22 per cent; monocytes, 4 per 
cent; eosinophils, 2 per cent; basophils, 1 per cent. Serum phosphorus, 5.5 
mg. per cent; serum calcium, 11 mg. per cent; alkaline phosphatase, 3 Bo 
dansky units. Determinations were normal. The Wassermann and Maz- 
zini tests were negative. Her basal metabolie rate (+10) was within normal 
limits. 

The roentgenologic study of the oral structures on July 28, 1950, dis- 
closed a horizontally impacted mandibular left third molar with a radiolucent 
area, a radiolucency in the mandibular right third molar region, and impacted 
maxillary right and left third molars with suspicious pathologie areas about 
them. 

Second Cyst.—The left lateroblique roentgenogram (Fig. 6) further dem- 
onstrated the extent of the large, sharply defined, multilocular radiolucent 
area extending posteriorly into the ramus and anteriorly into the premolar 
area, within which was a horizontally impacted third molar. On palpation no 
discharge or distortion of bone was perceptible. The second and first molars 
and second premolar were firm and responded vitally to the pulp test. 

Under mandibular nerve block and infiltration anesthesia the unerupted 
tooth and the multilocular cyst were removed. A thin partition of bone di- 
vided the lesion into two distinct cavities. That portion of the cyst which was 
below the apical ends of the first and second molars and second premolar was 
delivered through a window in the buceal plate, in an effort to preserve the 
supporting bone and the vitality of the teeth approximating the cyst. After 
the enucleation, a small portion of the molar roots was visible. 

Pathologist’s Report.—Microscopie examination revealed ‘‘sections contain- 
ing ecyst-like cavities which are lined with stratified squamous epithelium, ul- 
cerated in places. Here, the underlying granulation tissue is densely infil- 
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trated with neutrophils, lymphocytes and plasma cells. An area of fat necrosis 
is noted, as well as a few multinucleated foreign body giant cells. In one 
plaee, a number of bits of bone are present.’’ 

Diagnosis: ‘‘Dentigerous cyst with acute and chronic inflammation.’’ 

Postoperative Course.—Healing was uneventful. The molars tested non- 
vital but returned to normaley in about three months. Roentgenograms taken 
two, four, six, and eight months after surgery revealed a progressive diminution 
of radiolucencey. 

Third Cyst.—The roentgenologic study of July 28, 1950, also drew atten- 
tion to a large but poorly defined radiolucent area in the mandibular right 
ramus. On Oct. 3, 1950, the patient complained of a painless small swelling 
distal to the vital mandibular second molar. Pressure on the edentulous third 
molar area produced a white, creamy, odorless purulent discharge from the 
free gingival collar of the second molar. A right lateroblique roentgenogram 
(Fig. 7) at this time showed a more sharply defined, large radiolucent area in 


the ramus. 





Fig. 7.—Right lateroblique roentgenogram of the mandible taken on Oct. 3, 1950, showing a 
large, sharply outlined, radiolucent area in the edentulous third molar area and ramus. 

Under mandibular nerve block and infiltration anesthesia a cherry-sized, 
thick, tenacious yellowish-white sac, filled with white, creamy, purulent ma- 
terial, was enucleated. 

Pathologist’s Report.—Microseopie examination revealed ‘‘a cyst wall, the 
inner surface of which is partly covered by multilayered squamous epithelium 
in 10 to 12 layers, showing parakeratosis. The epithelial lining is sharply de- 
mareated from the underlying connective tissue, In some areas, the epithelium 
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shows marked edema, infiltration by polymorphonuclear leucocytes and epi- 
thelial pegs extending into the underlying connective tissue. The wall which 
is made up by connective tissue shows areas where the epithelium is pro- 
liferating, extensive infiltration by lymphocytes, plasma cells, polymorpho- 
nuclear leucocytes and newly formed eapillaries. The infolding wall presents 
itself not infrequently as a cireumscribed epithelial structure with lumen for- 
mation. In some areas few fat containing macrophages are seen.’’ 

Diagnosis: “A severely inflamed primordial (or simple follicular) cyst.” 

Postoperative Course-—Healing was normal. The second molar remained 
vital throughout. Roentgenograms two months and six months later demon- 
strated normal filling in of bone. 

Fourth Cyst.—The impacted maxillary right third molar (Fig. 8) was 
surgically removed under local infiltration anesthesia on March 30, 1951. It 
was attached to, and enveloped by, a thick tenacious brownish membrane. 
The cavity contained thin, dark cloudy, brown fluid. No communication with 
the antrum could be demonstrated. 





Fig. 8.—Intraoral roentgenogram of the maxillary right third molar area (July 28, 1950). 


Pathologist’s Report.—Microseopie examination showed ‘‘one fragment of 
tissue made up of connective tissue showing a lumen surrounded by a broad 
epithelial rim. The basal layer is well demarcated and moderately dark. 
Within the layers toward the lumen, the cells contain kerato-hyaline and the 
lumen is filled with similar deep pink desquamated cells. The connective 
tissue shows edema and infiltration by lymphocytes and plasma cells. In one 
fragment, clusters of osteoclastic giant cells, small bony remnants and nests 
of resting epithelium are present. Upon the surface, stratified squamous epi- 
thelium is present. It shows rete pegs of various widths.’’ (Fig. 9.) 

Diagnosis: ‘‘A severely inflamed dentigerous cyst.”’ 

Fifth Cyst.—At the present writing the patient has deferred operation on 
the impacted maxillary left third molar and eyst. It is the last area of in- 
volvement, and also very close to the antrum. 

Sixth Cyst.—In the course of thoroughly investigating this ease an old 
hospital] chart dated December, 1938, was discovered later, and from it was 
obtained the following information: Surgery was performed for a swelling 
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of the left side of the nose which turned out to be an infected left antrum with 
a tooth contained therein. The hospital pathologist reported this tissue as a 
dentigerous cyst. Unfortunately the roentgenograms of the left maxilla were 
no longer on record. ' 

Further Study.—Skeletal roentgenograms failed to demonstrate the pres- 
ence of other cysts. A physical examination by the hospital medical service 
revealed no abnormal] findings. Their only comment concerned the patient’s 
obesity ‘‘which is probably on the basis of a pituitary dysfunction, but not 


severe enough to warrant therapy.”’ 





Fig. 9.—Photomicrograph of wall of cyst shown in Fig. 8. Again note the lamina of keratin 
in the lumen (A). 


Comment 

The literature® * * * '° 1+ 12 emphasizes the infrequent occurrence of mul- 
tiple dentigerous cysts in different areas of both jaws in one patient. Several 
investigators postulate that there may be a predisposition to cyst formation 
in these patients. All reported cases receive complete physical examinations 
including adequate laboratory investigation with no abnormal] findings. Mac- 
Gregor® deseribed a case in which he discovered impactions of the maxillary 
right and left first, second, and third molars, and the mandibular right and 
left second premolars and first, second, and third molars. All had eystie in- 
volvement. 

Several of the reported cases point to a definite familial tendency. Bey- 
rent’? treated four children, ranging from 9 to 12 years, from one family. 
Multiple eysts were removed from each. One girl, aged 12, had the mandibular 
right first premolar enclosed in a eyst, as well as the left lateral incisor, cuspid, 
and first premolar. A boy, aged 11, showed cystic involvement of an impacted 
mandibular right first molar, another with the first premolar and with each 
of the maxillary euspids. Two remaining girls, aged 9 and 10 years, had cysts 
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with an impacted mandibular left first premolar and cuspid. Jones" reported 
a ease of Dr. P. J. Thomas of Savannah, Ga., in which multilocular cysts con- 
taining unerupted teeth had occurred for five generations. 

Dentigerous cysts rarely recur. Any one of several processes might ex- 
plain the recurrence. Incomplete removal of a cyst wall could supply the 
nidus for a new cyst. Or, a nest of epithelial cells from a cyst lining embedded 
in the neighboring bone could develop into an entirely new cyst in the same 
location, at a different time. As explained earlier, ramifications of tooth buds 
from the dental lamina or the outer epithelial layer of the enamel organ could 
form a number of follicles, each of which could proliferate into entirely sepa- 
rate cysts simultaneously, or at different intervals. Thoma’? observed that 
‘‘eysts thickly epitheliated are more liable to recur than cysts with a thin layer 
of epithelium, especially if they are multiple.’’ The recurrent cyst in the case 
reported in this paper contained a thick layer of stratified squamous epi- 
thelium (Fig. 2), similar to a recurrent cyst reported in the Archives of Clini- 
cal Oral Pathology.* 

The differential diagnosis of cystic lesions is important and cannot always 
be made from clinical and roentgenologic examinations. Microscopie examina- 
tion is imperative. Lester R. Cahn" in his classic article, ‘‘The Dentigerous 
Cyst as a Potential Adamantinoma,’’ brought forth definite histologie evi- 
dence of the transition of an odontogenic cyst to an ameloblastoma. In a com- 
pilation of material received for examination from Dee. 1, 1950, to June 1, 
1951, Bernier’® showed ‘‘that approximately 33 per cent of 88 ameloblastomas 
arose in follicular cysts.” Reeurrence, more especially in the mandibular 
molar area, should always arouse suspicion of an ameloblastoma.’* Other 
cystic lesions to be ruled out are the hemorrhagic cyst, incisive canal cyst, 
central fibroma, benign giant cell tumor, and osteitis fibrosa cystica, localized 
or generalized. 

The reader’s attention is called to another interesting phase of this case, 
namely, the management of apparently nonvital teeth approximating diseased 
areas. Nonvital teeth which are involved in cystic lesions should not always 
be condemned and removed at the time of operation. As healing progresses, 
their vitality usually returns to normal.’® Reeall that the apices of the man- 
dibular left first and second molars appeared in the roentgenograms (Fig. 6) 
to be involved in a large area of disease, a fact verified during surgery. These 
teeth were kept intact, although they pulp-tested nonvital postoperatively. In 
three months they regained their vitality. The mandibular right first premolar 
was similarly treated and it returned to normal in one week. The advantages 
of this regime are obvious. 

Summary 


The clearer term primordial cyst has replaced that of simple follicular cyst 
under the main classification of follicular cysts arising from odontogenic epi- 
thelium. The diagnostic differentiation between the primordial and dentiger- 
ous cysts is that the former does not contain a tooth, while the latter does. 
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The occurrence of multiple follicular (primordial and dentigerous) cysts 
in one area is quite frequent but is considerably rarer in varying areas of one 
patient’s upper and lower jaws. This is evident by the relative searcity of 
reported cases in the literature. Some investigators theorize that such pa- 
tients have a predisposition to cyst formation while others feel it is a familial 
trait. No elinical, physical, or laboratory abnormalities were prevalent among 
the cases reported in the literature. 

Recurrence of dentigerous cysts is relatively rare. Several reasons may 
account for it; most obviously the incomplete removal of the original cyst 
lining. Others are: the stimulation of independent epithelial rests, or of ac- 
eessory sprouts from any part of the odontogenic epithelium. Consideration 
must be given to evidence that cysts with thick-layered epithelium linings are 
prone to recur. 

A plea is made for conservatism in the management of nonvital teeth 
neighboring pathological areas. <A gratifying percentage return to normal. 

A ease report of six follicular cysts evenly divided between the maxilla 
and the mandible is presented. Five were dentigerous cysts and one was pri- 
mordial. One dentigerous cyst in the mandible recurred. 


Discussion (Lester R. Cahn) 

Cysts of the jaws, with the exception of the radicular cyst, which is di- 
rectly attributive to infeetion arising in the pulp canal, are undoubtedly de- 
velopment anomalies. Such cysts may be single or multiple, may or may not 
contain a tooth, and may be associated with other developmental phenomena. 
The anomalies may be confined solely to the jaws, and, as Dr. Catania has 
pointed out, may have a familial tendency, although the Jones’s case, while 
roentgenologically it seemed to be one of multiple multilocular cysts, was 
really a case of fibrous dysplasia. 

The epithelium that served as the nidus for the formation of these cysts 
was derived from the embryonal oral epithelium (primordium). This epi- 
thelium is the source of the covering of the bony embryonal processes of the 
jaws before fusion. It is the source of the epithelium covering the mucosa of 
the jaws. It gives rise to the enamel epithelium and to salivary glandular epi- 
thelium. Thus the possibility of a keratinized epithelial lining, or glandular 
epithelium, in a cyst wall is always present. 

There has been no satisfactory explanation for the initiation of cyst for- 
mation. All we do know is that for some reason the epithelial cells pro- 
liferate, and, because of central degeneration, a lumen is formed which con- 
tains fluid or semisolid contents. Should this process oeeur during tooth for- 
mation or after the tooth has formed, the iesion is spoken of as a dentigerous 
eyst. Should no tooth be formed the condition is labeled a primordial cyst. 

Because the epithelial lining of some cysts associated with unerupted teeth 
often contains an epithelium that has a well-defined stratum granulosum and a 
corneous layer, a finding that gives a close resemblance of such a cyst wall to 
the epithelium of the gum, I have designated such cysts as epidermoid cysts. 

Recurrences of dentigerous or primordial cysts are not too uncommon. 
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The recurrence may be more apparent than real and the reason is problemati- 
eal. Dr. Catania has offered the two more accepted theories for recurrence, 
namely, incomplete removal of the cyst wall, or a nidus of unsuspected cells 
adjacent to the first lesion that subsequently developed into a new eyst. My 
own feeling in the matter is that the latter explanation is the more plausible 
one. 

A most important point stressed in this paper is the wise management of 
the teeth approximating the lesions. It has been well demonstrated that teeth, 
whose pulpal nerves did not respond to electrical stimulation and were ap- 
parently ‘‘nonvital,’’ did later respond after the cysts had been operated upon. 

I should like to say something about the term ‘‘vitality.’’ When we apply 
a stimulus to a tooth, be it ice, hot gutta-percha, or the electrical current, we 
are trying to evoke a response of the sensory nerves of the pulp to these 
stimuli. While it is true that in many instances a lack of response means a 
necrotic pulp, it is also true that a viable pulp may at times not respond. In 
this paper it was seen that the pulps of teeth in the region of the cysts did not 
react to electrical stimulation and that later sensation returned when the cyst 
had been treated. Possibly pressure may have accounted for the loss of 
sensory transmission of the nerves of the pulp. I have seen a patient who was 
suffering from syphilis of the nervous system whose teeth were completely 
without sensation, yet on section the pulps of the teeth that were extracted 
were histologically normal. I believe that we should no longer confuse via- 
bility with sensation and call pulps that do not respond to stimulation ‘‘dead’’ 
or ‘‘nonvital’’ until they have been otherwise so proved. 
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Professional News Items 


Periodontia Course, Beth Israel Hospital 


The Beth Israel Hospital, of Boston, Mass., announces a two-week course in perio- 
dontia, under the direction of Dr. Henry M. Goldman, from Oct. 6 to 18, 1952. Instruction 
will be carried on by clinics, lectures, demonstrations, and motion pictures. 

For application write to Dr. Henry M. Goldman, Beth Israel Hospital, Boston, Mass. 





Ohio State University, College of Dentistry 
The College of Dentistry, The Ohio State University, will present the following post- 
graduate courses in dentistry during the autumn of 1952: 


September 22-26 Anatomy of Head and Neck—Dr. Linden F. Edwards 

October 13-17 Clinical Oral Pathology and Diagnosis—Dr. H. B. G. Robinson 
October 20-24 Periodonties—Dr. John R. Wilson 

October 20-24 Full Denture Prosthesis—Dr. Carl O. Boucher 

October 27-30 Partial Denture Prosthesis—Dr. Victor L. Steffel 

October 27-30 Oral Surgery—Dr. D. P. Snyder 

November 17-21 General Anesthesia—Dr. Morgan L, Allison 

October 6-10 ) 


November 3-7 + Airbrasive Technique—Dr. John N. Bowers 
November 17-21 } 

Each course is given for five consecutive days, Monday through Friday, and the 
enrollment is limited to approximately ten per class. 

Further information and application may be secured from the Postgraduate Division, 


College of Dentistry, Ohio State University, Columbus 10, Ohio. 


Awards Under the Fulbright Act, 1953-1954, for University Lecturing and 
Advanced Research 


Application forms and additional information regarding awards under the Fulbright 
Act, 1953-1954, for university lecturing and advanced research in Austria, Belgium and 
Luxembourg, Denmark, Egypt, France, Greece, Iraq, Italy, Japan, Netherlands, Norway, 
Pakistan, Turkey, Union of South Africa, United Kingdom and Colonial Dependencies are 
obtainable from the Conference Board of Associated Research Councils, Committee on 
International Exchange of Persons, 2101 Constitution Ave., Washington 25, D. C. 

This competition is specifically for university lecturing and postdoctoral level re- 
search. Graduate students desiring to enroll for courses abroad or to pursue a directed 
program of studies at the predoctoral level should apply to their local Fulbright Adviser 
or directly to the Institute of International Education in New York City, N. Y. 

Applications for university lecturing and advanced research must be postmarked no 


later than Oct. 15, 1952. 
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Abstracts 
of Current Literature 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Complicated Fractures of the Maxilla. D. L. Murphy, E. S. Murphy, and W. A. McNichols. 
J. A. M. A, 145: 614, 1951. 


Complicated fractures of the maxilla are those which are compound or which involve 
the alveolar processes, or the orbit, or any combination of these injuries. 

Maxillomalar fractures are the most difficult to treat; it is necessary not only to 
reduce them but also to support them. In these fractures, the suspensory ligament of Lock- 
wood is often torn with resulting diplopia. Im order to get satisfactory results in complicated 
maxillary fractures, a radical maxillary sinusotomy (Caldwell-Luc) is done. The orbital 
wall, the anterior wall, and the hard palate can all be reduced with this procedure. If support 
is then needed, Stader pins can be inserted into the bone fragments and immobilized to the 
Straith headboard, or by crosspiece extensions to Stader pins in the unaffected side. 

Transverse fractures of the maxilla are the easiest to handle. If the alveolar process 
or palate is fractured too, the oral surgeon is indispensable. The Straith mouthpiece, some 
dental compound, and a Straith headboard boxed in plaster can often be used to advantage. 

A simple depressed fracture of the zygomatic arch may be approached by the temporal 


or oral route. 
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Internal Wire-Pin Stabilization for Middle Third Facial Fractures. J. B. Brown, M. P. 
Fryer, and F. McDowell. Surg., Gynec. & Obst. 93: 676, Dececmber, 1951. 


This method of stabilization may be used in combination with direct wiring of the 
zygoma to the frontal bone, through-and-through wiring fixation of the nose, interdental 
wiring, open elevation of the orbital borders, and with most other procedures. The internal 
wires are stainless steel No. 18-8 of a diameter of 0.05 to 0.08 inch, with a spear point for 
drilling the bone. The use of an electric drill is preferred. 

It is recommended that the operation be performed as soon as the general and neurological 
conditions permit unless excess edema might prevent accurate approximation. 

If there is marked loss of occlusion there should be anterior arch fixation and inter- 
dental wiring in proper occlusion before the internal wire is put in. In the presence of 
shattering of the arches or splitting of the palate or in edentulous patients, the alignment 
is done as close to ideal as possible. If interdental wiring is to be done for further fixation 
or for fracture of the lower jaw, it may appear as though one fractured jaw is used to 
support another fractured jaw. This is essentially what may be done, the object being to 
try to insure normal occlusion; this is important when condyles of the lower jaw are broken. 

Although occasionally multiple internal wires are needed, usually not more than two 
are necessary. Internal wires in both upper and lower jaws may be indicated. The ends are 
protected with adhesive or corks. Although threaded wires with a nipple or nut in place to 
prevent separation of fragments may be thought necessary, fragments ‘‘snub’’ in place along 
the plain wires so well that the threaded wire and nipple fixation is rarely needed. 

Soft tissue tears are repaired after alignment and immobilization of bone fragments. 

Removal of the wires is done within 2 to 6 weeks according to the extent of damage; 
no anesthesia is necessary. 

Author’s Conclusions 


This method is not suggested as a cure-all or as replacement of other methods but as 
a simple, direct, inexpensive addition to the problem of stabilization. When it can be used 
in place of expensive cumbersome apparatus, the saving may be considerable in equipment, 
hospitalization, and in the patient’s comfort and period of disability. 


T. J. C. 


Aureomycin in the Treatment of Actinomycosis. Leon V. McVay, Jr., Frances Guthrie, 
and Douglas H. Sprunt. New England J. Med. 245: 91, 1951. 


The authors report 4 cases of actinomycosis which were successfully treated with aureo- 
mycin. They point out that operative intervention alone has left much to be desired in 
reducing both the morbidity and the mortality of abscesses of this origin. Moreover, the 
therapy with sulfonamides and penicillin, while a definite improvement, still found many 
eases refractory to treatment. Moreover, in vitro studies revealed that many of the strains 
of Actinomyces bovis were resistant to penicillin. 

Three cases of cervicofacial actinomycotic infection and 1 case of abdominal type (liver 
abscess) were treated with aureomycin. In all of the patients the drug was administered 
both locally, through injections which followed aspiration, and orally. In none of the patients 
did fistulous tracts develop in the aspiration sites. No significant toxic reactions were observed. 
All of the patients responded promptly to this treatment. All of the aspirated Actinomyces 
showed an in vitro inhibition to aureomycin. Ambulatory therapy was possible. The patients 
have all been followed up for more than a year and have remained well. 


zs 2 & 
BENIGN ORAL TUMORS 


Fibrous Dysplasia of the Maxilla. E, J. Hill. Plast. & Reconstruct. Surg. 8: 398, 
November, 1951. 


Fibrous dysplasia of bone occurs in several forms and has been referred to as Albright’s 
disease, polyostotic or monostotic fibrous dysplasia, and disseminated osteitis fibrosa. 
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Polyostotic form fibrous dysplasia is a congenital anomaly involving bones usually on 
the one side of the body. Females are affected more than males in a ratio of about 3:1. 
The disease is recognized anywhere from childhood to the third decade. The condition is 
chronic and progressive throughout life. Usual symptoms are limp, pain, deformity of bone 
such as swelling or bowing, and pathologie fractures. Healing is slow but union eventually 
occurs. There is no significant change in the blood calcium or blood phosphorus and the 
urinary calcium is not elevated. The blood phosphatase is occasionally elevated during 
certain phases of the disease. X-ray findings show thinning of the cortex, broadening and 
mushrooming which produces the marked apparent enlargement, and rarefied areas in the 
bone. Gross appearance of the involved bone shows a grayish fibrous tissue with areas of 
calcification, small cysts, and islands of cartilage. On microscopic examination the outstand- 
ing finding is the proliferation of connective tissue, immature spindle cell fibroblasts. 

This form of generalized fibrous dysplasia may be difficult to differentiate histologically 
from the ossifying fibroma of the jaw, which is found to occur in patients about 20 to 30 
years of age and is predominantly seen in the maxilla or mandible. These tumors have 
followed tooth extractions, biopsy of bone, injuries to the bones, or occurred spontaneously. 

In monostotie fibrous dysplasia single bones are involved and in contrast to the polyos- 
totic form no skin pigmentation or endocrine dysfunction is seen. The blood calcium and 
blood phosphorus are within normal limits. Symptoms are those of local swelling and de- 
formity from the overgrowth of the underlying bone, pain, and pathologic fracture. X-ray 
findings reveal a thin but intact cortex and definite enlargement of the bone at the area 
involved. The area of rarefaction occupies the central region of the tumor. Microscopically, 
the mass consists of connective tissue with areas of newly formed bone. 

Treatment in either the polyostotic or the monostotic fibrous dysplasia is surgical re- 
moval of the tumor mass. The use of postoperative x-ray to prevent the possibility of 
recurrence has been considered and was used in the case presented. Incomplete removal of 
the tumor mass may cause pain or recurrence with even more overgrowth than was originally 
seen. Implantation of bone chips after wide excision of the bone tumor may also be required. 

The case history of a patient with generalized fibrous dysplasia including the maxilla 


is reported. 
se 


MALIGNANT ORAL TUMORS 


End Results of Treatment of Cancer of the Tongue. Elis Berven. Am. J. Roentgenol. 

63: 712, 1950. 

During the years 1921 through 1923 treatment was by ‘‘application of radium to the 
surface of the tumor with the help of plastic mass, or the interstitial implantation of radium 
needles and external roentgen treatment, or teleradium treatment by applying a small quan- 
tity of radium to the glandular region.’’ 

Since 1923 treatment has been largely by teleradium. Since 1931 the technique given 
below has been used. 

The tumor is treated through five or more ports and is given 5,000 to 5,500 gamma 
roentgens, applied over a fifteen- to twenty-day period. Radical block dissection of the 
neck by Crile’s method is done either in cases in which clinical metastases are present or in 
which metastases develop. 

Within two or three months after treatment a small primary tumor may appear, which 
is destroyed by bipolar coagulation. 

In the first mentioned group (1921-1931) 21.3 per cent of patients survived and were 
free of disease after a follow-up period of five years or more. In the second group (1931- 


1942) 31 per cent survived, free of cancer for 5 years or more. 
7.30. 
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ORAL MEDICINE 


Mucocutaneous-Ocular Syndrome: Report of a Case Treated With Aureomycin. M. Nellen 
and R, Lang. Int. Rec. Med. and Gen. Pract. Clinics 164: 469, September, 1951. 


A case of an idiopathic form of erythema multiforme gravis treated with aureomycin 
is described: ‘‘The patient, a male, had ulcerated areas on the lips, gums, palate, and tongue, 
producing a purulent, bloodstained, watery saliva. Temperature was 102 F. and the pulse 
rate 112 per minute. 

‘*Penicillin was administered, 500,000 U. daily intramuscularly but discontinued on the 
fourth day and aureomycin therapy started (250 mg. every six hours by mouth). Four days 
later temperature was 99 F. and pulse rate 100 beats per minute. The lesions in the oral 
cavity and on the skin healed in approximately ten days.’’ 


Credit is given to the aureomycin therapy for the clinical improvement. 


7. & © 


The Treatment of Actinomycosis With Streptomycin. (Traitment de 1’actinomycose par 
la Streptomycine.) A. Lambert. Semaine d. hép. Paris 27: 1477, 1951. 


A 30-year-old patient was seen three months after a lower molar tooth was removed. 
There was an abnormally large tumefaction of the right side of the face. Difficulty in 
mastication and some nocturnal pain were the patient’s only complaints. 

Physical examination showed the classical symptoms of actinomycosis: a tumor covered 
by red, glistening skin which was studded with fistulas. There were lines of induration 
with intervening zones of softening and fluctuation. The fistulas exuded pus in which yellow 
granules were sought for in vein. Cultures from the pus were negative. 

The patient was treated with organic iodine for 4 days with no improvement. A bullous 
eruption appeared in the thorax, the lumbar region, and in the forearm. One of the areas 
was incised and an abundance of pus was obtained. 

A sizable collection of pus beneath the zygoma was incised and an injection of Lugol’s 
solution was made in situ. 

About twelve days later, pus was again evacuated from beneath the zygoma and mycelium 
was found in the pus for the first time. 

Penicillin was given in doses of 2 million units daily for eight days and then 1 million 
units daily for two weeks. 

Improvement was rapid. Cicatrization of all the fistulas was complete. The stiffness 
of the jaw relaxed. Considerable induration persisted in the masseter region and a kernal 
high in the neck was unchanged. 

Twenty exposures to x-rays were given. 

Five months after treatment was begun by the author, the patient returned, complaining 
The blood pressure was normal. Pus 


of generalized weakness, anorexia, and emaciation. 
Penicillin was 


from an incision at the angle of the right jaw was negative on examination. 
again given, 1 million units daily for one week, without effect. 

Streptomycin in doses of 1 Gm. per day was given for ten days. After this period the 
patient was absolutely cured. All swelling and all fistulas had disappeared. The patient’s 
general condition had improved. 

In résumé, in the treatment of this case iodine seemed to have some slight effect on 
the disease, but it was not tolerated by the patient. Penicillin produced more marked im- 
provement, but was not curative. Roentgen therapy was ineffective. Streptomycin produced 
a cure in ten days. 

In treating actinomycosis with streptomycin, the author recommends daily doses of 1 


to 2 Gm. and that this dose be continued until cure is well established. 
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Allergic Stomatitis Due to ‘‘Baxin’’ in a Dentifrice. A. Fisher and M. Lipton. Arch. 
Dermat. & Syph. 64: 639, November, 1951. 


‘‘Baxin’’ in an antiseptic which has recently been added to some soaps and tooth pastes. 
Chemically ‘‘baxin’’ is dichlorodiliydroxydiphenylmethane and is closely related to the trichloro 
compounds which have received considerable attention in determatologic circles under the 
designation of G-11. 

Report of a Case 


‘*One of us (M.L.), aged 53, began to complain of a burning sensation of the mouth 
in January, 1951. The tongue became cherry-red, glazed, and swollen. There was a sensa- 
tion of numbness and a marked loss of sense of taste. The lips became dry and slightly 
scaly, and fissures appeared at the angles of the mouth. 

‘*An internist suggested the possibility of a vitamin-B-deficiency syndrome. Admin- 
istration of vitamin B complex and added riboflavin, both orally and by intramuscular in- 
jection, caused no improvement. 

‘‘The symptoms became steadily worse over a period of two months, in spite of all 
forms of therapy, and mastication became increasingly difficult. 

‘*A careful history then revealed that the onset of the symptoms coincided with the 
use of a new ammoniated tooth paste. It was noted that this tooth paste contained ‘baxin.’ 
As soon as the patient stopped using the tooth paste the stomatitis cleared in 24 hours. 

‘*Patch tests with five different ammoniated tooth pastes not containing ‘baxin’ were 
applied to the upper arm. Results were negative. A patch test with the tooth paste con- 
taining ‘baxin’ gave a positive reaction after 48 hours in the form of fine vesicles. Ten 
control patients gave no reaction to patch tests with the ‘baxin’-containing tooth paste. 
Since ‘baxin’ is insoluble in water, a 5%-‘baxin’-petrolatum ointment was made and applied 
to 10 control patients as patch tests. All reactions were negative after 48 hours. The 
reaction to the 5%-‘baxin’-petrolatum mixture was positive after 48 hours on the patient 
with stomatitis. Use of the ‘baxin’-containing tooth paste caused a recurrence of the symp- 
toms within two hours.’ 

Authors’ Summary 


‘*A ‘baxin’-containing ammoniated tooth paste was found to be the cause of stomatitis, 
glossitis, cheilitis, and perléche resembling a vitamin-B deficiency. 

‘Reactions to patch tests with the tooth paste and a 5%-‘baxin’-petrolatum mixture 
were positive on the patient and negative on 10 normal controls. 

‘In addition, avoidance of the ‘baxin’ tooth paste brought prompt cessation of symp- 
toms. After all symptoms had ceased for two months, use of the ‘baxin’ tooth paste caused 
prompt recurrence of the symptoms and signs. Thus the ‘baxin’ was incriminated both 
clinically by use and experimentally by patch-testing.’’ 


a. 2. G. 


MISCELLANEOUS 


Demonstration of a Thrombocytopenic Factcr in the Blood of Patients With Thrombo- 
cytopenic Purpura. W. J. Harrington, M. S. Minnich, J. W. Hollingsworth, and 
C. V. Moore. J. Lab. & Clin. Med. 38: 1, July, 1951. 


A thrombocytopenic factor has been demonstrated in the whole blood and plasma from 
eight of ten patients with idiopathic thrombocytopenic purpura and from one of three sub- 
jects with secondary thrombocytopenia. Administration of 500 ¢.c. of citrated whole blood 
or its plasma equivalent from these nine patients caused a prompt, and often dramatic, 
decrease in the platelet counts of nonthrombocytopenic recipients. The thrombocytopenic 
effect persisted for five to seven days and, when severe, was associated with a prolonged bleeding 
time and decreased prothrombin consumption. The factor was stable for at least nine days 
at 5° C., and for at least eight days at 25° C. In the one plasma fractionation that has so 
far been done, the thrombocytopenic factor was found in the globulin fraction. Two patients 
who were demonstrated to have the platelet-reducing factor prior to splenectomy still had 
the factor present after platelet counts had returned to normal following removal of the spleen. 

Jack Bloom, 














Operative Oral Surgery 


THE TRIGEMINAL NERVE 


Applied Neurology and Symptomatology of Face Pain and Lesions 
Involving the Trigeminal Nerve 


D. Aronsky, D.D.S., Rocuestrer, N. Y. 


Introduction 

ENTISTS are constantly dealing with manifold manifestations of varied 

pathological conditions involving one of the most complex nerves in the 
human body. The morbid processes affecting the trigeminal nerve may have an 
almost identical clinical picture. The most common manifestation is pain which 
may be accompanied by other symptoms. Comprehensive interpretation of 
clinical findings necessitates a knowledge of anatomy, neurology, and pathology. 
In order to facilitate a diagnosis, an attempt has been made to summarize and 
correlate available data and present them in a concise and simple manner. 


Anatomy 

Motor Fibers.—Fibers from the motor nucleus of V at the midlevel of the 
pons pass as the motor root (portio minor) from the ventral surface of the pons 
through the foramen ovale, to supply: 

1. Directly, the muscles of mastication: masseter, temporal, external and 
internal pterygoids. 

2. Via the otie ganglion, the tensor tympani and tensor veli palatini. 

3. Via the mylohyoid nerve, the mylohyoid muscle and anterior belly of 
the digastric muscle. 

Central Connections ——The motor nucleus receives bilateral (mainly 
crossed) cerebral connections from the corticobulbar tracts, reflex connections 
from the spinal tract of V and extrapyramidal tracts. 

Sensory Fibers.—Fibers arise from unipolar cells in the Gasserian (semi- 
lunar) ganglion. Peripherally they supply sensation to: 

1. Ophthalmie division: forehead, eyes, nose, temples, meninges, paranasal 
sinuses, and part of the nasal mucosa. 

2. Maxillary division: upper jaw, teeth, lip, cheek, hard palate, maxillary 
sinus, and nasal mucosa. 

3. Mandibular division: lower jaw, teeth, lip, buecal mucosa, tongue, part 
of the external ear, meatus, and meninges. 


From the Division of Dental Research, University of Rochester, School of Medicine and 
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Central Connections——Centrally the fibers pass as the portio major and 
split into: 

1. Short ascending rami ending in the main sensory nucleus of V (just 
lateral to the motor nucleus) and subserving mainly touch. 

2. Long ascending rami giving off collaterals to the spinal nucleus of V 
which extends through the medulla to overlap the Lissauer tract. These fibers 
carry sensation of pain and temperature (and to a lesser degree touch). 

3. From the main sensory nucleus of V touch pathways pass to the thalamus 
and higher centers via the dorsal secondary tract of V. 

4. From the spinal nucleus of V pain, temperature (and touch) pathways 
pass: 

a. To the thalamus via the ventral secondary tract of V. 
b. Reflex connections pass to the motor nuclei of cranial nerves V, 
VII, and IX. 

Proprioceptive Fibers——Fibers arise from multipolar cells within the 
mesencephalic nucleus of V. The peripheral processes pass via the motor root 
to nerve spindles in the muscles of mastication, and possibly also to the extra- 
ocular muscles. Central connections are obscure. 


Parasympathetic Fibers.—1. Sphenopalatine ganglion—lacrimation—from 
superior salivatory nucleus through facial and great petrosal nerves. 

2. Otie ganglion—parotid gland—from inferior salivatory nucleus through 
glossopharyngeal and lesser superficial petrosal nerves. 

3. Submaxillary ganglion—submaxillary and _ sublingual glands—from 
superior salivatory nucleus through facial and chorda tympani nerves. 

4. Ciliary ganglion—ciliary muscles and pupillae—from Edinger-Westphal 
nucleus of the oculomotor nerve. 

Sympathetic Fibers.—Fibers from lateral horns of thoracic 1-5; synapse 
in superior cervical ganglion; plexuses on the internal carotid, middle menin- 
geal, and external carotid arteries. End in the glands and dilator pupillae 
muscle. 

Reflexes Involving the Trigeminal Nerve 

1. Corneal reflex: Winking of the eye on gentle irritation of the cornea 
with a small piece of absorbent cotton. 

Reflex arc: 

Afferent: sensory trigeminal, ophthalmic branch. 
Efferent: facial nerve. 
Center: pons. 

Reflex lost in: (a) lesions of V; (b) lesions of VII; (c) lesions involving 
the connections between the fifth and seventh in the pons. 

The reflex is lost early in lesions of V, and constitutes one of the first signs 
of its impairment. As the fibers of ophthalmic division descend lowest in the 
sensory root almost to the second cervical segment of the cord, a low central 
lesion may involve this division and result in analgesia of the forehead and 
loss of corneal reflex alone. 
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As peripheral trigeminal innervation is ipsilateral and cortical or thalamic, 
contralateral, supratentorial lesions result in impairment of corneal sensation 
on the opposite side, the infratentorial lesions on the same side. 

It is a consensual reflex; touching one cornea causes bilateral winking. 
In involvement of the trigeminal nerve the direct and consensual winking is 
absent. In involvement of the facial nerve, direct winking is absent (ipsilateral ) ; 
consensual winking, normal (winking on the other side). 

2. Conjunctival reflex: Like corneal reflex the difference being that the 
stimuli are applied to the conjunctiva. 

3. Jaw jerk reflex: This is a deep reflex produced by sudden stretching of 
muscles of mastication brought about by percussion of the lower jaw. 

Reflex are: 

Afferent: sensory trigeminal mesencephalic center. 

Efferent: motor trigeminal nerve and nucleus. 

Center: pons. 

Abnormal reflex : 

Increased—supranuclear lesions (in unilateral supranuclear lesions 
motor root escapes). 

Decreased—nuclear and peripheral lesions. 

4. Sneezing reflec: Produced by irritation of nasal mucosa—tickling with 
cotton fibers. Lost early in involvement of trigeminal nerve. 

Reflex are: 

Afferent: sensory trigeminal endings in the nasal mucosa. 

Efferent: impulses pass to the expiratory center and a peculiar 
expiration is produced. It is a complex reflex. 

Nerves involved: V, VII, X, spinal nerves on expiration. 

Center: brain stem and upper cord. 

5. Nasal reflex (Bechterew): Tickling of the nasal mucosa results in con- 
traction of ipsilateral face muscles. 

Reflex are: 

Afferent: sensory trigeminal nerve and nucleus. 

Efferent: facial nerve. 

Center: upper brain stem. 

6. Salivary reflec: Produced by chemical, mechanical, or gustatory stimuli 
acting on the mucosa of the lips, tongue, and mouth. 

Reflex are: 

Afferent: sensory trigeminal and glossopharyngeal nerves. Im- 
pulses pass to nucleus solitarius and from there to 
nucleus salivatory. 

Efferent: facial (chorda tympani) and glossopharyngeal nerves. 

Center: lower brain stem. 

The afferent stimuli may also arise in other parts as well—smell, sight, 
thought of food. The reflex can be conditioned. 
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7. Swallowing reflex: Initiated by the pressure of liquid and solid food 
on the back of the tongue or by pressure on the posterior pharynx. 

Reflex are: 

Afferent: trigeminal, glossopharyngeal, and vagus nerves. 

Efferent: trigeminal, glossopharyngeal, vagus, and hypoglossal 
nerves. 

Center: lower brain stem. 

8. Palatal reflex (uvular reflex): Arching of the soft palate and rising of 
uvula upon irritation of the mucous membrane of the soft palate. 

Reflex are: 

Afferent: sensory trigeminal, glossopharyngeal, and vagus nerves. 

Efferent: motor trigeminal, vagus nerves. 

Center: medulla. 

9. Sucking reflex: Present only in infants. Is induced by an object mak- 
ing contact with the lips or mouth. In adult life, the motor are becomes subject 
to volitional control (cerebral control). 

Reflex are: 

Afferent: sensory trigeminal and glossopharyngeal nerves. 

Efferent: motor centers of the facial, glossopharyngeal, vagus, and 
hypoglossal nerves. Impulses pass to the-muscles of the 
lips, cheek, palate, and pharynx. 

Center: lower brain stem. 

10. Oculocardiac reflex (visceral reflex): Slowing of the heartbeat and 
pulse rate on pressure upon the eyeball at the outer canthus. 

Reflex arc: 

Afferent: sensory trigeminal nerve. 

Efferent: vagus (motor). 

Center: medulla. 

11. Supraorbital reflex: Percussion of the supraorbital ridge causes closure 
of the ipsilateral lids. 

Reflex arc: 

Afferent: sensory trigeminal, ophthalmic branch. 

Efferent: facial nerve supplying the orbicularis palpebrarum. 

Center: upper brain stem. 

12. Lacrimal reflex (tearing reflex): Tearing elicited by touching the 
cornea. 

Reflex are: 

Afferent: sensory nucleus of V; secreto-motor cells in the lacrimal 
gland. 

Efferent: facial nerve, great petrosal, sphenopalatine ganglion. 

Center: upper brain stem. 

13. Ciliospinal reflex (pupillary reflex): Dilatation of the pupil upon pain- 
ful stimulation of sensory area of the cheek or neck. Depends upon integrity 
of cervical sympatheties. Center, T 1-2. Absent in Horner’s syndrome. 
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14. Linguomazillary refler (Blais): Dropping of jaw on pinching of the 
tongue. Disappears gradually in general anesthesia. Can be used as a measure 
of the depth of anesthesia or unconciousness. 

Reflex are: 

Afferent: sensory trigeminal nerve and nucleus. 
Efferent: motor trigeminal nucleus. 
Center: pons. 

Functions of the Trigeminal Nerve** 

A. Somatomotor: Chewing, movements of the mandible—muscles of masti- 
cation. 

Tonus of the floor of the mouth—mylohyoid muscle and anterior belly of 
digastrie muscle. 

Hearing—tensor tympani muscle. 

B. Somatosensory: Superficial sensibility of face, anterior part of scalp, 
orbit, eyeball, nose, nostrils, lips, teeth, mouth, anterior two-thirds of tongue, 
pinna (upper and anterior), external auditory canal, eardrum. 

Note: Deep sensibility runs in the facial nerve. 

C. Visceromotor: Secretion of saliva, tears, nasal mucus. 

Supply: iris, orbital muscles of Miiller, part of elevator palpebrae superior 
(involuntary ). 

D. Viscerosensory: Conveyance of impulses from mucous membrane of 
sinuses (sphenoidal, ethmoidal, frontal, maxillary), salivary glands, taste buds, 
lacrimal glands, iris, dura mater (except posterior fossa), and tentorium 
eerebelli. 

Tests Used in Examination of Trigeminal Nerve 

A. Sensation: With wisps of cotton, pin pricks, and warm and cold subjects. 

B. Reflexes: Corneal, conjunctival, jaw jerk, sneeze. 

C. Motor status: 1. Ability to chew. 

Palpation of masseter and temporal muscles when jaw is set—degree 


bo 


of contraction, tonus, atrophy. Test both sides. 

3. Have the patient move the jaw to the right and left, the examiner’s hand 
exerting contrary pressure (especially for external pterygoid muscles). 

4. Have the patient bite on a wooden depressor or examiner’s finger 
wrapped in a towel. Test both sides. Tonus, strength of elevator muscles. 


Conditions Affecting the Trigeminal Nerve 
Basilar meningitis 


1. Neuralgia 7. 

2. Neuritis 8. Pontile disease 

3. Syphilis 9. Skull fractures 

4. Tuberculosis 10. Carotid aneurysm 

5. Syringobulbia 11. Hysteria 

6. Tumors of the brain 12. Cavernous sinus thrombosis 


General Symptomatology of Trigeminal Involvement'* 
Irritation of sensory division—pain, paresthesia or anesthesia. 
Irritation of motor root—spasms: tonic (trismus) or clonic (masticatory 


spasms). 
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Pain—marked if Gasserian ganglion or peripheral branches are involved. 
Minimal if the descending sensory root in the pons or medulla is involved. 
corneal anesthesia early. 





Loss of sensation—over sensory distribution 

Dissociate anesthesia—loss of pain but not touch may be noted if the spinal 
tract of V is involved (e.g., syringobulbia). 

Paresthesia—may occasionally be seen in hysteria, nervous patients, anemia, 
ete. 

Loss of jaw jerk reflex, sneeze, conjunctival and corneal. 

Paralysis of muscles of mastication—deviation of jaw to affected side. 

Impaired hearing—paralysis of tensor tympani muscle. 

Trismus (lock jaw)—tonie spasms of muscles of mastication. Seen in 
rabies, tetanus, tetany, epilepsy, hysteria, ete. 

Trophic and secretory disturbances—herpes zoster, neurokeratitis, dryness 
of nasal mucosa (may cause anosmia), ulcerations of face, mucous membrane, 
and falling out of teeth. 

Sensory Phenomena Affecting the Trigeminal Nerve 

Definitions: 

1. Neuritis: Inflammation of a nerve. Pathologically: perineuritis, inter- 
stitial neuritis, parenchymatous neuritis. 

2. Neuropathy: Primary degenerative affection of a nerve (noninflam- 
matory) as in thiamin deficiency. 

3. Neuralgia: Pain in a nerve or in nerves or radiating alone the course 
of a nerve. 

Neuralgia is often only a symptom and may accompany both neuritis and 
neuropathy. Referred pain is a type of neuralgia. The boundaries between 
neuralgia and neuritis are purely relative. In making a diagnosis the most 
important point is to discover the etiology. Neuralgia may herald an organic 
disease and may be for months or even years the only manifestation of that 
disease.® 

Clinically the term neuralgia is applied to a syndrome affecting various 
sensory nerves characterized by sudden paroxysmal attacks of pain, usually of 
short duration, occurring in the distribution of the nerve fibers and not asso- 
ciated with pathological changes in the nerves. An attack may be brought on 
by various causes as local pressure, cold, movement, pressure on a nerve trunk 
and stimulation of a ‘‘trigger zone.’* Vasomotor symptoms may accompany 
an attack, as reddening of the skin, sweating, edema, tearing, and salivation. 

The most common type of neuralgia is trigeminal neuralgia. 

4. Odontalgia: Pain in a tooth (toothache). 

5. Obseure odontalgia: Pain in a tooth of unknown origin. 

6. Dental neuralgia: Referred pain of dental origin. 

7. Stomatalgia: Pain in the mouth. 

8. Glossalgia (glossodynia, glossopyrosis): Pain in the tongue. Usual 
complaint is burning sensation (pyrosis). 

9. Aerodontalgia: Pain in a tooth brought about by high altitude such 
as in flying personnel. 
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Classification of Neuralgias of Trigeminal Nerve* ** ** 

Neuralgia may be unilateral (common) or bilateral (rare). It may affect 
any branch of the nerve and be ealled, according to the branch involved, ophthal- 
mie (supraorbital), maxillary, lingual, sphenopalatine, ete. 

Classical division. 

1. Major trigeminal neuralgia: 

Synonyms: Tice douloureux, trifacial neuralgia, trigeminal neuralgia, par- 
oxysmal trigeminal neuralgia, chronic paroxysmal trigeminal neuralgia, major 
paroxysmal trigeminal neuralgia, epileptiform trigeminal neuralgia, trigeminal 
tie; idiopathic, essential, genuine, typical trigeminal neuralgia; Fothergill’s dis- 
ease, prosopalgia. 

Definition: Major trigeminal neuralgia is a disease of unknown etiology 
characterized by paroxysmal excruciating pain of sudden onset in the area dis- 
tribution of the fifth nerve, which may be initiated by the stimulation of 
dolorogenic zones. The disease has a chronic clinical course interrupted by 
remissions. 

2. Minor trigeminal neuralgia: 

Definition: Minor trigeminal neuralgia is a term vaguely used to refer to 
any pain of a sharp paroxysmal character that is localized in any of the branches 
of the trigeminal nerve. 

Subdivision of minor trigeminal neuralgia: 

A. Atypical trigeminal neuralgia: The term is reserved for those cases of 
face pain which are not characteristic of major neuralgia and in which trigger 
zones are absent. Careful search for etiological factors is not successful and 
relief from pain can be secured by common analgesic drugs. It is termed 
‘*atypical’’ beeause of lack of knowledge concerning the correct diagnosis.* 

B. Symptomatie trigeminal neuralgia: Comprises a big group of neuralgias 
(face pain) the etiology of which is known and discovered. 

Diagnosis of Face Pain 

Major trigeminal neuralgia: 

A. Main characteristics : 

1. Agonizing paroxysmal pain. 

2. Sudden and unforgettable onset. 

3. Abrupt termination of paroxysms. 

4. Sudden recurrence of paroxysms. 

5. Presence of trigger zones (dolorogenic zones) ; pain starts on stimulation 
of definite points. Trigger zones are present only in major trigeminal neuralgia. 

6. Freedom from any subjective and objective symptoms between the 
paroxysms. 

B. Other symptoms: 

1. Duration of paroxysms is usually short in early stages (a few seconds) ; 
may grow longer in later stages. 

2. Recurrences—intervals of freedom from paroxysms are longer in early 
stages (hours, days, months, years) ; intervals shorten as the disease progresses 


(several paroxysms may occur in one day). 
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3. Night pains are not common. 

4. Pain never crosses the midline, even if the involvement is bilateral. 

5. Analgesic drugs are of no avail, though pain may be controlled by 
trichlorethylene in early stages. 

6. Spasms of muscles during paroxysms (tices, from which the tie dou- 
loureux derives its name). 

7. Vasomotor symptoms: increased salivation; secretion of tears and nasal 
mucus; flushing and perspiration. 

8. No functional or trophic changes. 

9. No anesthesia of skin or mucous membrane. Absence of objective find- 
ings. 

10. Attitude of the patient: a picture of agony; protection of the face by 
hands, or application of pressure, or rubbing the face. 

C. Differential diagnosis: Minor trigeminal neuralgia, central pain, tumors 
of the brain and Gasserian ganglion (paratrigeminal syndrome), tabetie pains, 
neuritis, psychogenic pain, sphenopalatine neuralgia, glossopharyngeal neu- 
ralgia. 

Minor trigeminal neuralgia: 1. Confined to a specific nerve distribution— 
involves a nerve or its main branches. 

2. Pain, though it may be severe, rarely reaches the intensity of agonizing 
paroxysms, 

3. Onset is usually gradual and never as dramatic as in major neuralgia. 

4. Pain is often continuous, but varies in intensity, and exacerbations may 
occur at intervals. 

5. Pain may be exacerbated by movement, eating, speaking, ete. 

6. Pain is shooting or stabbing; aching or gnawing; burning sensation. 

7. Night pains are common. 

8. Analgesic drugs relieve pain. 

9. Absence of trigger zones, muscle spasms, and vasomotor disorders. 

Etiology of minor neuralgia: 1. Irritation of the nerve—trauma, pressure, 
stretching, compression by exudates, sears, cysts, tumors, ete. 

2. Infection: (a) local pyogenic; (b) extension from adjacent infected 
parts; (ec) generalized infections—systemic diseases: diphtheria, typhoid fever, 
ete. 

3. Exogenous toxins—alcohol, mereury, lead, phosphorus, poisons, ete. 

4. Endogenous toxins—diabetes, syphilis, malaria, ete. 

5. Deficiency diseases—e.g., thiamin deficiency. 

6. Inflammation of the sensory ganglia—infectious or noninfectious (e.g., 
herpes zoster ). 

7. General diseases of the nervous system—general paresis, tabes dorsalis, 
tumors, thalamic lesions, ete. 

8. Biood and vascular changes—anemia, pernicious anemia, arteriosclerosis. 

9. Psychogenic factors—hysteria, neuroses, neurasthenia, etc. 

10. Referred pain—orbit, maxillary sinus, ethmoidal, frontal, and sphe- 
noidal sinuses, tonsils, cervical segments of the cord. 

11. Foreign bodies—broken needles, ete. 
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12. Dental causes—impacted, embedded, or unerupted teeth; pressure from 
impacted lower wisdom teeth; pulpitis, ete. 

13. Idiopathic (atypical neuralgia). 

Etiology of obscure odontalgia : 

1. Systemic diseases—syphilis, influenza, common cold, ete. 

2. Increased or diminished pressure in the pulp chamber. 

3. Reflex pain from the tongue. 

4. General debility, neurasthenia, psychoses, ete. 
5. Galvanism. 
6. Traumatogenic occlusion, malposition (impaction). 
7. Pulp stones (?). 

Etiology of glossalgia (glossodynia or glossopyrosis) : 

1. Local causes—irritation from sharp edges of teeth, tartar, dentures, mal- 
posed teeth, ete. 

2. Nutritional deficiencies—especially niacin deficiency and _ pernicious 
anemia. 

3. Inflammatory processes and tumors. 

4. Foods: spices, aleohol, tobacco, ete. Allergy to foods. 

5. Nervous factors—involvement of trigeminal nerve, reflex from lower 
teeth. Cancerophobia, neurasthenia, and hysteria. 

6. Physiological changes—climacterie changes. 
7. Electrical factors—galvanism (?). 
Neuritis: Neuritis affecting the trigeminal nerve is rare. 
1. Irritative phenomena: 

a. Pain (see minor neuralgia). 
b. Tenderness along the course of the nerve. 


tbo 


Sensory disturbances—usually paresthesia or anesthesia. 
Altered muscular funection—paralysis of the lower motor neuron type: 


~~ 


a. Flaeceid paralysis. 
b. Atrophy of muscles. 
ce. Loss of reflexes. 
d. Reaction of degeneration. 
4. Trophie and vasomotor disturbances. 
Central pain: 1. The central pain is due to lesions (mostly vascular) in 
the thalamus. 
2. Suddén onset. 
3. Pain may be spontaneous or produced by stimulation. 
4. Pain is constant or paroxysmal and agonizing. 
5. Pain is often poorly localized. 
6. Exaggerated responses to mild stimuli—pain provoked may be very 
pin prick, touch, application of heat, cold breeze, noises, music, combing 





severe 
hair, shaving, ete. 

7. Sensation of burning, tingling, pricking, coldness, etc. 

8. The condition may last as long as the patient lives, or it may disappear 
at any time. 
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9. Pain is not influenced by medication. 

It is quite probable that lesions in the thalamocortical system may partici- 
pate in major trigeminal neuralgia, the symptoms of both conditions being much 
‘alike. The instability of threshold to stimuli so characteristic to corticothalamic 
lesions has also been demonstrated in eases of major trigeminal neuralgia.”® 

Migraine (migraneous neuralgia): 1. Pain tends to reeur periodically, some- 
times almost clocklike. 

2. Affects any location—eyes, forehead, temple, cheek, ete. 

3. Shifts from place to place, or even from side to side. 

4. No relation to movement. 

5. Headache—a few hours to several days, associated with nausea, vomiting, 
diarrhea, or constipation ; irritability, vertigo; tremor may be present. 

6. Pallor, dryness of the mouth, sweating, ‘‘chilliness’’ may occur. 

Psychogenic pain (psychalgia, topalgia): 1. Oceurs in hysterical persons, 
neurastheni¢s, accompanies psychoses. 
2. Associated with emotional stress, anxiety, worry, fear, fatigue, ete. 


3. Disregard of anatomical pathways. 

4. Jumps from one zone of the three divisions of the fifth nerve to the other. 
5. May extend beyond the trigeminal territory. 

6. Pain is deep-seated, burning, boring or throbbing, usually constant. 


7. Absence of vasomotor disturbances and spasms of muscles. 

Tabetic pain (tabes dorsalis): 1. Lightning, sharp, stabbing, at times ago- 
nizing, pains. 

2. Recurs again and again in the same place. 

3. Paresthesia may accompany the pain. 

4. Pain may be accentuated by fatigue and unfavorable weather changes 
simulating ‘‘rheumatism.’’ 

5. Skin may remain tender to the touch for some time following an attack. 

6. Differentiation from the type of pain alone may be impossible. Examina- 
tion should include: 

a. Careful neurological examination. 

b. Examination of pupils (Argyll Robertson pupil). 

e. Absence of reflexes. 

d. Impaired sensation—paresthesia, decreased pain, and tactile sensation. 
e. Tests for syphilis. 

Intractable face pain: There is a type of trigeminal neuralgia which is not 
relieved by section of the ipsilateral Gasserian ganglion, nor by section of all 
ipsilateral nerves. The way the pain travels is not known. 

The pain is deep, boring, and at times agonizing simulating major trigeminal 
neuralgia. 

Sphenopalatine neuralgia: 

Synonyms: Sluder’s neuralgia or syndrome, lower-half headache. 

1. Usually due to irritation of the sphenopalatine ganglion by inflammatory 
conditions of the adjacent sphenoidal sinus. 

2. Pain is deep, boring, burning, or shooting. 

3. Pain arises in the palate, jaw, pharynx, or behind the eyeball. 
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4. Pain radiates over the homolateral side of the face, neck, occiput, and 
even upper limb. 

5. Coeainization of nasal mucosa just posterior to the middle turbinate re- 
lieves the pain. 

6. Nasal and ocular crises are common: 

a. Deep burning pain in the upper part of the nasal fossa and conjunctiva. 

b. Vasomotor symptoms—increased secretion of tears and nasal mucus. 


Referred pain from the teeth (dental neuralgia): Pain from the teeth may 
be referred to any branch of the trigeminal nerve. It is usually associated with 
acute pulpitis. Involvement of upper teeth may simulate pulpitis in the lower 
teeth, and vice versa. Pain from the lower teeth may be referred to the tongue. 

The areas in the jaw corresponding to areas in the skin are as follows :"° 


Upper jaw: Area: 
Premaxillary region Frontonasal 
Upper canine to first premolar Nasolabial 
Upper second premolars Temporal and maxillary 
Upper first molar Maxillary 
Upper second molar Mandibular 
Upper third molar Mandibular and hyoid 


Lower jaw: 


Lower incisors and canines Mental 
Lower first premolar Mental 
Lower second premolar, first Hyoid 
and second molars 
Lower third molar Supralaryngeal, hyoid, auricular, 


and temporal 


Sinus pain®*: 1. Pain is deep, persistent, dull, aching, nonpulsating. 

2. Headache—persistent, of a low order of intensity in chronie cases. In 
acute, reduced or abolished by aspirin or codeine. Increased on head-down 
position and by procedures increasing the venous pressure (e.g., exercise). 

Frontal sinus: pain commonly begins about 9:00 a.m., gradually becomes 
worse and ends toward evening or on retiring. 

Maxillary sinus: often has its onset in the early afternoon. Diminishes on 
assuming lying-down position with the diseased side uppermost. 

Sphenoidal and ethmoidal sinuses: pain between and in back of the eyes 
and over the vertex. If severe, also back of the head, neck, shoulder, in addition 
to the pain in the front and the top of the head (see sphenopalatine neuralgia). 





Increased intraocular pressure: Sharp pain first remains localized in the 
eyeball and later spreads as aching pain along the rim of the orbit and through- 
out most of the area supplied by the ophthalmic branch. 

Malignancy: 1. Pain may be mild in early eases. 

2. Gradually becomes persistent in character, deep, boring, and later ex- 
eruciating and agonizing, necessitating the use of strong sedatives. 
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3. The pain may be referred to any branch of the trigeminal nerve and 
involve the whole side of the face. 
4. Other symptoms of malignancy. 


Organic Lesions of the Trigeminal Nerve 


Regional symptomatology of trigeminal nerve involvement: Destructive 
lesions usually involve the Gasserian ganglion or the root of the trigeminal 
nerve, Destructive lesions of a single division or of single peripheral branches 
are rare. Lesions rarely affect the trigeminal nerve alone. There is practically 
always an evidence of involvement of adjacent structures. 


GR. OCeIP. 


$M. OCLIP, 
GAR. AURIC, 
POST. CERV. 


= GR. CUTAN. 





NUCLEUS 
or V 








Fig. 1.—A, Segmental distribution to the head; C?, C’, C‘, second, third, and fourth cervical 
segments; B, peripheral distribution to the head; V’, V’, V’, first, second, and third branches of 
the fifth nerve. 

The trigeminal anesthesia of nuclear origin (A) shows topographical peculiarities differing 
oe tet onekon - origin (B). This difference serves in differentiation of 

Disturbances of sensibility: Distribution of trigeminal anesthesia of nuclear 
origin differs markedly from that of peripheral origin (Fig. 1). Anesthesia may 
be due to interruption of peripheral, pontine, medullary, or cortical pathways. 

Involvement of ophthalmic division (sensory): 1. Sensory loss in the skin 
and mucous membrane in the region of the nerve distribution. 

2. Loss of corneal and conjunctival reflexes (for detail see ‘‘corneal’’ and 
‘‘eonjunctival’’ reflexes). 

3. Loss of sneeze reflex on stimulation of upper nasal mucosa. 

4. A low central lesion may involve the ophthalmic division alone and result 
in analgesia of the forehead and loss of corneal reflex only. 

5. Herpes zoster may occur. 

6. Uleeration of cornea common (from injury when insensitive). 

Involvement of maxillary division (sensory): 1. Sensory loss in the skin and 
mucous membrane in the region of the nerve distribution. 

2. Reflexes absent : 

a. sneeze—on stimulation of lower nasal mucosa. 

b. palatal—loss of arching of anterior part of the soft palate on the 


affected side. 
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3. Taste in the anterior homolateral two-thirds of the tongue may be absent : 
the fibers may pass centrally through maxillary branch and sphenopalatine 
ganglion. 

Combined involvement of ophthalmic and marillary divisions: Symptoms 
and signs as above plus: 

1. Impairment of smell due to dryness of nasal mucosa. 

2. Loss of response to inhalation of ammonia or acetic acid—nasal tingling, 
tearing, and inspiratory apnea absent on the affected side. (Resuscitation by 
means of ammonia is not effective in case of bilateral involvement. ) 

Involvement of mandibular division (mixed): Both sensory and motor 
fibers may be affected, or either of them. Isolated motor fifth palsy is very un- 
common. In supranuclear unilateral lesions motor root escapes (bilateral in- 
nervation ). 

1. Sensory loss in the skin and mucous membrane in the region of the nerve 
distribution. 

2. On drinking cup feels broken due to loss of sensitivity in half of lower 
lip. 

3. Motor phenomena: 

A. Monoplegia masticatoria—paralysis of the lower motor neurone type 
(see ‘‘neuritis’’). 

1. Mastication is little affected. Chewing is done on normal side. 

2. Deviation of the jaw toward paralyzed side on depression. 

3. Inability to move the jaw toward normal side. 

+. Paralyzed side: 

a. Reduction of biting power. 

b. Absence of contraction of muscles of mastication. 

e. Atrophy of muscles (masseter and temporal) ; concavity of temporal 
region and prominent zygomatie arch. 

d. Fibrillation of masseter muscle may be noted. 

e. Flaecidity of the homolateral side of the floor of the mouth (mylohyoid 
and anterior belly of digastric muscles, paralysis). 

5. If lingual nerve is involved, loss of taste on the homolateral side of the 
anterior two-thirds of the tongue. 

6. Impaired hearing to low tone sounds (tensor tympani muscle paralysis). 


B. Diplegia masticatoria—bilateral paralysis. 





1. Peripheral type—paralysis of the lower motor neurone type. 
a. Lower jaw drops, mouth open. 
b. Lower jaw cannot be raised or moved. 
ce. Chewing is impossible. 
d. Jaw jerk reflex absent. 
e. Dribbling of saliva. 
f. Speech is interfered with. 


g. Atrophy of muscles of mastication. 
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2. Supranuclear type (e.g., pseudobulbar palsy). 
In unilateral supranuclear lesions motor root escapes. In bilateral supra- 
nuclear lesions the picture is the same as in peripheral type, but paralysis is of 


the upper motor neurone type: 


a. Spasticity of muscles. 

b. Inereased reflexes (jaw jerk). 

e. No atrophy of muscles. 

d. No reaction of degeneration. 

Involvement of the Gasserian ganglion: Symptoms are those of the involve- 
ment of the three divisions combined. 

Nuclear lesions: May oceur in bulbar paralysis, disseminated sclerosis, 
syringobulbia, ete. 

Sensory changes—hemianesthesia of face on the same side. If mesial fillet 
also involved, crossed hemianesthesia, viz., limbs on opposite side, is often 
bilateral. 

Supranuclear lesions (posterior portion of internal capsule): Sensory 
changes—hemianesthesia of face and limbs on opposite side. 

Motor root—esecapes (centers bilateral). May be involved in bilateral 
pseudobulbar palsy (see diplegia masticatoria). 

Cerebellopontine angle tumors: 1. Pain severe, of long duration, not 
abrupt in character, onset and termination gradual. 

2. Sensory loss of skin early. 

3. Involvement of other nerves: V, VII, VIII. 

4. Symptoms of intracranial tumor (later): headache, nausea, vomiting, 
visual disturbances (choked disk), convulsions, and mental symptoms. 


Syndromes Affecting the Trigeminal Nerve 


1. Paratrigeminal syndrome: A rare condition produced by tumor arising 
in the Gasserian ganglion and characterized by trigeminal neuralgia at the time 
of onset followed by facial anesthesia of the affected side. The muscles of mas- 
tication are weakened or paralyzed and the adjacent third nerve may be para- 
lyzed. 

Ipsilateral Horner’s syndrome may occur from involvement of the carotid 
sympathetic plexus. 

2. The syndrome of the auriculotemporal nerve: Flushing and perspiration 
of the ipsilateral side of the face on chewing, especially of foods with pronounced 
taste. It is generally due to infection of the parotid gland, especially after 
typhus, or is the result of an injury to the nerve (accidental or operative). Oc- 
easionally pain and objective sensory disturbances may be observed in the tragus 
and lower part of the jaw. Resection of the nerve may alleviate the symptoms. 

3. Costen’s syndrome’: The validity of this syndrome is disputed. 

a. Mild deafness and dizzy spells relieved by inflation of the Eustachian 
tubes. 

b. Tinnitus and snapping noise in the joint on chewing. Painful, limited 
or excessive movement of the affected joint. 
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e. Tenderness to palpation over the temporomandibular joint or dull pain 
in the ear. 

d. Neurological symptoms: burning or prickling sensation of the throat, 
tongue, and side of the nose. Various types of atypical head pain, particularly 
that referred to the temporal region of the skull. 

e. Dryness of the mouth due to disturbed salivary gland function (chorda 
tympani nerve). 

4. Horner’s syndrome (sympathetic ophthalmoplegia): Due to lesions of 
the sympathetic fibers. May be caused by pressure in cervical region—goiter, 
lesions in cervicodorsal cord, myelitis, ete. It may be present in the paratrigem- 
inal syndrome. 

a. Ptosis—drooping of the upper lid (paralysis of levator palpebrae muscle). 

b. Miosis—constriction of the pupil (unantagonized action of the sphincter 
pupillae—third nerve). 

e. Enophthalmus—recession of the eyeball into the orbit (paralysis of the 
muscle of Muller). 

d. Ciliospinal reflex absent. 

Irritation of the Motor Root 


A. Stridor dentinum: 

Synonyms: grinding, gritting, gnashing of teeth; odontoprisis, brygmus, 
oeclusal neurosis, nocturnal trismus, bruxism, bruxomania. More common in 
children. Usually oceurs at night (bruxism), though may persist day and night 
(bruxomania). 

Etiology: 1. Systemic diseases: acrodynia, rheumatism, gout, uremia, small- 
pox, tetany, intestinal parasites. 

2. Nervous origin: psychoses, dreams, high nervous tension (e.g., fighters 
of pursuit planes), highly strung individuals. 

3. Central origin: 


Irritation of motor root of V Epilepsy 
Irritation of meninges Paresis 
Chorea Cerebral tumors 


Neurosyphilis 
Cortical loss 
4. Habit. 
B. Spasms of muscles of mastication: Spasms may be tonie (trismus) or 


clonic (masticatory spasms). 


Etiology : 
Pyogenie infection General paresis (early sign) 
Tetanus Chorea 
Tetany Hydrophobia 
Epilepsy Myotonia 
Hysteria Poisoning (strychnine, ete. ) 
Meningitis Multiple sclerosis (midbrain and pons) 
Cerebral cortex diseases Electric shock therapy 


Dementia praecox 
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Muscular Diseases Affecting the Muscles of Mastication 


A. Myotonia atrophica: 1. Myotonia—slow relaxation after muscular con- 
_ traction. Exhibited well by hand grip or smile. 

2. Muscular weakness and atrophy—the masseter muscle and tongue may be 
affected early or be preceded by changes in other museles: sternomastoid, face, 
hands, forearms, anterior thigh muscles. There is no fibrillation or reaction of 
degeneration. 

B. Myasthenia gravis: 1. Rapid exhaustion of the voluntary muscles on 
repetition of movement. Muscles supplied by cranial nerves, especially ocular, 
are most frequently involved. Recovery on rest. There is no atrophy. 

2. Involvement of muscles of mastication—excessive fatigability, weakness 
on chewing, dysarthria, dysphagia, open mouth. 

3. Involvement of facial muscles—expressionless face. Whistling impossi- 
ble. Almost complete paralysis may occur in later stages: inability to speak, 
swallow, masticate. 





Miscellaneous Symptoms 

1. Salivation: Secretory fibers run in the facial nerve and chorda tympani. 
Rarely affected in lesions of trigeminal nerve. Can be impaired only in lesions 
situated in the lingual nerve distal to the point where chorda tympani enters 
the lingual nerve. 

‘‘Watering of the mouth’’ may be present on the anesthetic side. 

2. Lacrimation: Rarely affected. May be impaired in lesions of the 
sphenopalatine ganglion proper ; in the very proximal part of maxillary division ; 
in the zygomatic nerve; in the lacrimal nerve. 

Lesions of the Gasserian ganglion and those proximal to the zygomatic 
nerve do not interfere with secretion of tears. Secretory nerve is facial. 

3. Sweat glands and blood vessels: Supplied through all branches of the 
trigeminal nerve. Rarely affected. Injury results in anhydrosis, reddening, 
and elevation of local temperature in early cases, and cyanosis and coldness 
later. 

4. Paralysis of tensor tympani muscle: May be no clinical symptoms. If 
present, impairment of hearing to low-pitched sounds. 

5. Paralysis of tensor palatini muscle: May be no clinical symptoms. If 
present, change in shape of the palatopharyngeal arch. 

6. Dryness of nasal mucosa: Nasal secretion is more commonly affected 
than salivation and lacrimation. Dryness of nasal mucosa results in impairment 
of smell. Affected in lesions of ophthalmic and maxillary divisions. 

7. Trophic manifestations: Neurokeratitis, ulcerations of the face and 
mucous membrane of the mouth, loosening and falling out of teeth (especially 
upper molars and premolars). Anesthesia may result in traumatic injuries to 
the tissues affected (e.g., biting of cheek, chewing the lower lip, ete.). 

8. Conditions following operations on the Gasserian ganglion: 

a. Lesions of cornea—paralytie neurokeratitis. 

b. Facial paresis. 
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ce. Paresthesia. 
d. Difficulty in mastication. 
e. Feeling of fullness in the ear. 
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PREOPERATIVE MANAGEMENT OF THE ORAL SURGICAL 
PATIENT IN DISEASE 


Haroip G. Jacoss, B.S., D.M.D., Boston, Mass. 


Introduction 


HE oral surgeon is often called upon to treat a patient with a systemic dis- 

order for some pathology of the mouth or jaws. This treatment must be 
tempered with a thought to the general pathology of the patient involved. 
Modification of a standard operating technique is necessary at times to com- 
pensate for the failure of an organie function of the individual. The oral 
surgeon should know the internist’s treatment of these disorders in order to 
combine his therapy with that of the patient’s genera] pathology, and to be 
aware of possible incompatibilities. 

Preoperative treatment will depend upon the condition of the patient in 
relation to the surgical procedure. In elective surgery the patient should 
enter the hospital sufficiently in advance of operation to permit adequate lab- 
oratory study of blood and urine. It is especially important in those patients 
with some systemic pathology such as nutritional deficiencies, cardiovascular 
diseases, blood dyserasias, and endocrine defects. 

Psychological approach to the operation is equally as important as the 
physiological. It is much safer to postpone an operation and have adequate 
psychotherapy than to permit a patient to be frightened to death. Verbal 
assurance, hypnotics, and analgesics all help to maintain a cooperative pa- 
tient, and improve his mental attitude toward the operation. 


Nutritional Deficiency 


Any operation on a patient with a nutritional deficiency is an extremely 
hazardous risk. Hypoproteinemias and avitaminosis can easily be controlled 
before operation by intravenous or oral means. The emergency of the ex- 
isting operation must be carefully weighed against the patient’s present con- 
dition. It should be remembered that carbohydrates are quick economical 
sources of energy, and that their metabolism will spare the body proteins, 
help prevent the formation of ketone acids, and reduce the quantity of urinary 
solutes. At the present time evidence is accumulating that intravenous fat 
emulsions will provide adequate calories in relation to the small volume in- 
fused. These intravenous fat calories aid in promoting nitrogen and potas- 
sium retention.’ 

The importance of blood volume studies has in recent years come into 
prominence in preparing a patient for operation. Normally a slight reduction 
in blood volume is compensated for by the cardiovascular system. Tissue fluid 
flows into the blood stream and inereases plasma volume. The protein and 
red cells are readied, and there is an increase in the utilization of oxygen to 
prevent anoxia. In the severely chronic malnutritioned or debilitated indi- 
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vidual there is a marked reduction of the blood volume that cannot be com- 
pensated for by the body. To infuse massive amounts of blood and force feed- 
ing before operation is dangerous, as the body has been adjusted to this,low 
blood volume. It is far safer to give numerous small transfusions over a period 
of days or weeks with supplementary food and drink to permit a gradual re- 
establishment of a normal .blood volume with its concurrent electrolyte and 
positive nitrogen balance.* 

Transfusions of whole blood ean often change a dangerous risk patient 
into a good-risk patient. The blood will help in anemias, hypoproteinemias, 
wound healing, and decrease the risk of infection. The importance of whole 
blood more so than plasma alone will spare the individual from using up his 
nitrogen and potassium into making the red blood cell, and permits its usage 
for protein synthesis... The availability of protein is extremely important to 
the patient. It protects the liver from the possible ill effects of the anesthetic, 
aids in the rebuilding and repair of tissue, and promotes the formation of anti- 
bodies and phagocytes.* If an adequate nitrogen level can be maintained pre- 
operatively, the patient’s ability to heal is increased and the length of time 
is considerably shortened.‘ This positive nitrogen balance can be maintained 
by protein hydrolysates taken orally or in emergencies taken parenterally. 

The hematocrit is an excellent guide to blood needs. The normal hemato- 
erit reading for the adult male is 47 ¢.c. + 7 per 100 ¢.c. of whole blood; the 
adult female is 42 ¢.c. + 5.2 In patients with cardiac damage a hematocrit of 
40 to 42 is safe for surgery. In chronic debilitating diseases 45 to 47 is safe. In 
the absence of hemorrhage not more than 500 e.c. of whole blood are usually 
necessary until the proper hematocrit is reached. 

Fluid and electrolyte balances are mainly controlled by the kidneys.- The 
normal urinary output is about 1,500 ¢.e. per twenty-four hour period and 
containing 30 to 40 Gm. of solid. Treatment of low urinary output is best ae- 
complished by the administration of oral fluids containing some electrolyte, 
trace minerals, and if possible smal] amounts of nitrogen. Broth, tea, beef 
juice, strained fruit concentrates, and milk, homogenized or dehydrated, will 
fulfill these requirements. The ingestion of plain water is not indicated as it 
wil] cause the gastrointestinal tract to secrete into’ the water electrolytes to 
make it isotonic with the serum.' Thus until resorption takes place we have 
a loss of electrolytes from the tissue spaces. The administration of fluids intra- 
venously must be handled with great care. Too great a quantity may cause 
heart failure especially if excess of the sodium ion is present. Under ordinary 
circumstances dehydration is treated by the administration intravenously of 
5 to 10 per cent glucose solution or the appropriate volume of Ringer’s solu- 
tion to bring the urinary output up to 1,500 ¢.c. per twenty-four hour period.® 

Preoperative administration of vitamins will enhance the postoperative 
course considerably. Vitamin C plays an important part in the healing of 
wounds. The vitamin B complex acts as enzymes in carbohydrate metabolism. 
Vitamin K, a precursor of prothrombin, is important to the clotting mechanism. 
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Hypoprothrombinemia can easily occur when certain chemotherapeutic or 
antibiotic agents interfere with bacteria] synthesis of vitamin K in the in- 
testinal tract.° 

Prophylactic preoperative chemotherapy and antibiosis are now mandatory 
in any operation that runs the risk of postoperative infection. Penicillin is 
the most commonly used antibiotic, and its use is indicated except where there 
are known allergies or resistant organisms involved. In these latter cases 
aureomycin or terramycin is the drug of choice. 


Cardiovascular Diseases 


Coronary Sclerosis.—The most common cause of coronary heart disease is 
arteriosclerosis. The damage inflicted by this disease will depend on the size 
of the artery involved and the amount of damage done to the heart muscle. 
Manifestations of this disease may arise when exertion or emotional crisis 
present themselves. A temporary spasm of a coronary vessel resulting in a 
short period of a mild ischemia to the heart muscle is called angina pectoris. 
A prolonged ischemia will develop into a myocardial infarction. 

In the preoperative treatment of a patient with angina pectoris the main 
problem is to allay apprehension. If a local anesthetic is to be used, it is wise 
to premedicate the patient with a barbiturate or narcotic. About ten minutes 
before injection 1/200 of a grain of nitroglycerine is placed sublingually to 
counteract any vasoconstriction of the adrenalin in the local anesthetic mix- 
ture. There is no contraindication to using a general anesthetic if hypoxia and 
anoxia, as well as the excitement stage, are eliminated. This is best accom- 
plished with the barbiturates and nareoties. Induction with Pentothal Sodium 
will prevent the excitement stage and aid in maintaining the patient with a 
50 per cent mixture of nitrous oxide and oxygen. 

In acute myocardial infarctions operations must be postponed for at least 
four months to permit healing of the infarct.’ Preoperative sedation is the 
same as in angina pectoris. A local anesthetic or a balanced general anes- 
thetic consisting of a Pentothal Sodium, nitrous oxide and oxygen mixture 
may be used. Both these methods will eliminate the excitement stage as well 
as postoperative nausea and vomiting. 


Congestive Heart Failure—The aim in the preoperative treatment of the 
oral surgical patient in congestive heart failure is to eliminate the edematous 
fluid, increase the efficiency of the heart beat, and improve the mental out- 
look. Diuretics such as the mercurial compounds with ammonium chloride 
and the xanthine compounds aid in eliminating the edema. Digitalization 
increases the efficiency of the heart beat, and sedation with the narcotics will 
allay apprehension. A patient undergoing digitalization before any surgical 
procedure should be maintained on an ambulatory basis for three weeks.” In 
certain cases depending on the severity of the decompensation, a phlebotomy 
is indicated. This blood is citrated and saved for the surgical period.’ In- 
duction of these cases is accomplished with Pentothal Sodium and the an- 
esthesia maintained with ether because of the abundance of oxygen that can 
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be administered with it.?. Cyclopropane is contraindicated because its action 
is parasympathetic and will stimulate the vagus nerve causing bradycardia 
and bronchoconstriction. An increase in myocardial] irritability and ven- 
tricular arrhythmia is also prone to oceur.’ 


Hypertensive Heart Disease.—Hypertensive heart disease presents a real 
problem to the oral surgeon. Whenever the diastolic pressure rises above 95 
mm. of Hg, caution is indicated. Before an anesthetic or surgery is at- 
tempted, the blood pressure must be reduced. This is best accomplished by 
bed rest, sedation, drugs such as the nitrates, nitrites, thiocyanates, veratrum 
viride, and diets such as low sodium and rice. 

The anesthetic agent chosen must be one that does not increase the blood 
pressure. It is advantageous to induct with Pentothal Sodium intravenously 
with the thought that the blood pressure will be lowered,® and the patient 
maintained with a mixture of 50 per cent nitrous oxide and oxygen. With 
this technique there is no excitement stage and there is sufficient oxygenation 
to prevent the anoxic struggling that often occurs when nitrous oxide and 
oxygen are used alone. 

With proper sedation a loca] anesthetic may also be used on the hyper- 
tensive patient with good effect. 

The chief danger of an uncontrolled hypertensive patient is that any 
exacerbation can manifest itself in a cerebral] accident with its dire conse- 
quences. 

Anemia.—The oral surgeon must be prepared to deal with the anemic 
individual preoperatively in order to aid in bringing his patient into a more 
desirable state for operation by improving the quantity and quality of the 
red blood eell. The principle of treatment is to administer the antianemic 
factors. Among the more common treatments are pteroylglutamie (folic) 
acid, crystalline vitamin B,., liver extract, ferrous sulfate, dilute hydrochloric 
acid, transfusions, bed rest, high protein and high vitamin diet. 

3efore operation the anemic patient should have whole blood transfusions 
a day or even hours in advanee.® At operation it is important to give ade- 
quate oxygen to compensate for the lowered number of red blood cells in 
order that tissues get proper nutrition. * Nitrous oxide and oxygen alone is not 
indicated unless operation is going to be of extremely short duration. The 
ideal anesthetic would be one that woufd permit high oxygenation, such as 
cyclopropane or ether. Pentothal Sodium is contraindicated because the 
spleen will take up erythrocytes and will decrease an already low hemocon- 
centration.’ The use of Avertin will causé a depression of the respiration and 
thus lower the oxygen content.* It should be remembered that one-half hour 
of an inhalation anesthetic will produce a significant reduction in the oxygen- 
carrying power of the blood.® 

With adequate premedication the anemic oral surgical patient may be 
easily handled with local anesthesia. 

Hemophilia.— Operations on the hemophiliac are always fraught with 
danger beeause of a prolonged clotting time. Preoperative preparation is 








934 HAROLD G. JACOBS 


therefore essential. The clotting time may be shortened by administering fresh 
whole blood or plasma, reconstituted frozen or lyophilized plasma, or Cohn’s 
plasma fraction I. If much blood has been lost, whole blood serves the double 
purpose of replacement and clot formation. In the moderately severe 
hemophiliae 50 ¢.c. of fresh or reconstituted plasma maintain satisfactory 
coagulation time for about twenty-four hours, and a unit of fraction I, for 
three to sixty-five hours.'° 

Before elective surgery on the hemophiliac, there should be an evaluation 
of the prothrombin consumption test. It is also indicated to obtain the throm- 
boplastinogen level of the donor, as it can vary from individual to individual." 

Anesthetic evaluation of the hemophiliae should be the same as that dis- 
cussed under Anemia. 

Idiopathic Thrombocytopenic Purpura.—With a positive tourniquet test 
the oral surgeon can easily recognize this condition. The aim in the pre- 
operative treatment is to increase the blood platelets in order to improve the 
patient’s bleeding time and clot retraction. Three or four days before opera- 
tion the patient should be transfused two or three times with fresh whole 
blood. The preoperative oral administration of rutin, up to 300 mg. daily, 
will aid in decreasing capillary fragility. Splenectomy is sometimes consid- 
ered in the very serious case because the spleen will reduce the number of 
platelets in the circulation. 

A long-standing purpura can lead to anemia. The anesthetic, therefore, 
should be chosen with this in mind. 


Polycythemia.—In polycythemia the bleeding and clotting times are nor- 
mal, but clot retraction is slow. Hemorrhage and thrombosis are common oe- 
currences. Preoperative treatment must prepare the patient to combat these 
possible eventualities. 

Among the many procedures used to reduce the total red blood cells are 
phlebotomy wherein five or six hundred cubic centimeters of whole blood are 
drained every month or two, x-ray radiation to the long bones, radioactive 
phosphorus, nitrogen mustards, and phenylhydrazine. 

Preoperative consideration is given to the anesthetic that will permit ade- 
quate oxygenation to prevent cyanosis from occurring. 

Agranulocytosis.—Preoperatively the drug or toxic agent that has caused 
the agranulocytosis should be found and eliminated. Sufficient antibiosis and 
supportive treatment are mandatory with or without an impending operation. 

Among the important supportive measures in the treatment of agranulo- 
cytosis are the use of liver extract, Pentnucleotide, adenine sulfate, folic acid, 
bone marrow transfusions, bed rest, high vitamin and high calorie diet. Of 
extreme importance is the use of blood transfusions to build an immediate in- 
crease in granulocytes. 

Operations should be avoided until the patient has a chance to build up 
his own total granulocyte count. 

Anesthesia of any type may be used if there is adequate oxygenation. 
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Leukemia.—Preoperatively, if a cause for the leukemic state is found, it 
should be eradicated. Treatment consists of radiation, radioactive phos- 
phorus, urethane, Fowler’s solution, and especially before operations the 
transfusions of whole blood. Antibiotic therapy is routine premedication be- 
fore all operations. 

Anesthetic considerations are the same as in other blood dyserasias. 


Diabetes Mellitus.—The diabetic preoperatively is controlled by diet or 
by insulin. A balanced diabetie diet consists of 75 to 100 Gm. of protein per 
day, 50 to 120 Gm. of fat per day, and 150 to 250 Gm. of carbohydrate per day. 
The insulin regime is dependent on the type and time of injection, the carbo- 
hydrate content of the diet, the calorie intake, body mass, amount of exercise, 
the presence of acidosis, fever, infection, severity of trauma, and function of 
the thyroid gland. 

The types of insulin vary. There is the rapid-acting one consisting of 
erystalline and regular insulin, and a_ slow-acting insulin consisting of 
protamine-zine-insulin and globin insulin. Patients who are under treatment 
with insulin must always keep sugar on hand in ease of hypoglycemia. In 
severe hypoglycemic shock the intravenous administration of 25 per cent glu- 
cose solution or 1,000 ¢.c. of a 5 per cent dextrose solution is necessary. 

In the reasonably well-controlled diabetic on the morning of an elective 
operation under a local anesthetic, protamine-zine-insulin, crystalline insulin, 
or a combination of both, is given with the patient’s normal diabetic diet. 
The operation is planned for a late hour in the morning.” 

When a general anesthetic is used, the patient receives his usual insulin 
dose one hour before the regular time and with a slow intravenous feeding 
of 1,000 ¢.e. of 5 per cent glucose. After the fluid has been given the opera- 
tion ean begin.'” 

In the uneontrolled diabetic the amount of insulin will depend on the urine 
test with Benedict’s solution. If colored red, 20 units of erystalline insulin 
are injected; if yellow, 15 units; if green, 10 units; and if blue, nothing is 
given. The patient must be observed throughout the operation for any hypo- 
glycemic reaction, and a solution of intravenous glucose must be ready to be 
administered. 

The only anesthetic contraindicated in diabetes mellitus is ether. It acts by 
eausing a hyperglycemia either by forcing the liver to empty its glycogen into 
the blood stream or by inactivating the body insulin. 

With all diabetics, controlled or uncontrolled, it is important to prevent 
infection postoperatively by preoperative administration of the antibioties. 


Hepatic Insufficiency.—Liver function tests are an excellent guide for 
estimating surgical risks in patients with liver disease. 

In general, preoperative preparation of the oral surgical] patient with 
liver disease consists mainly of bed rest, diet rich in protein and carbohydrate 
and low in fat.® '% 

Any anesthetic that has an effect on the liver should not be used. The 
more commonly used anesthetics that may interfere with liver function are 
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divinyl ether, diethyl ether, and Pentothal Sodium.®:'* The latter anesthetic 
has been used on patients with liver disease without any il] effect. If its use 
_ean be avoided, however, it is best to do so for medicolegal purposes. Where 
local anesthesia can be used, it is preferable to do so. 


Renal Disturbances.—Function tests are important in determining the 
extent of kidney disturbances. Normally the kidney should concentrate the 
urine to a specific gravity of 1.024. In the phenolsulfonphthalein test there is 
a normal excretion of 55 per cent of the dye in the first half hour. If the 
excretion shows less than 20 per cent, there is considerable renal damage. An 
increase of nonprotein nitrogen of over 40 mg./100 ¢.c. of urine, and an in- 
crease of the blood urea nitrogen of over 35 mg./100 ¢.c. indicates a definite 
renal disturbance. 

In severe nitrogen retention the protein diet should be restricted. When 
edema is severe, the salt intake is limited. In oliguria the fluid intake is 
restricted. In general allow 1,000 ¢.c. more fluid daily than the volume of the 
preceding day’s urine. If anuria is present the circulation can be improved 
with transfusions, plasma, isotonic glucose or saline and ephedrine sulfate 





parenterally. 

Any impairment of renal function wil] increase the risk of operation and 
anesthetic used. In general patients with nephritis should receive alkalis, and 
while urinary volume is low operation should be avoided if possible. 

Certain anesthetics will depend on the kidney for their passage through 
the body. Any impairment of the kidney function will therefore interfere with 
the normal elimination of the anesthetic from the body. Pentothal Sodium 
and Avertin are contraindicated in serious kidney ailments. Coma may 
develop and these drugs will intensify that coma.* Ether is also contra- 
indicated as it can cause renal irritation.** Local anesthesia is a choice method 
for anesthesia in oral surgical cases when a patient may have a kidney dis- 
order. 

Myasthenia Gravis.—The aim of treatment in patients with myasthenia 
gravis is to prevent acetylcholinesterase from forming at the myoneural june- 
tion. This is accomplished with the administration of Prostigmine methyl- 
sulfate, 0.5 mg. parenterally or 15 mg. of Prostigmine bromide orally two to 
four times daily.’* 

For oral surgical procedures a local anesthetic is preferable with the 
operation being performed after the patient is well rested, and with Prostigmine 
given one-half hour before proceeding. A general anesthetic is contraindicated 
unless a respirator is present to handle respiration after operation. 


Hyperthyroidism.—Preoperatively one must evaluate the hyperthyroid 
individual very carefully. A bad prognosis is indicated when there is a loss 
of one-fifth of the body weight, a basal metabolism that does not fall to a 
level of plus fifty after treatment, and a pulse rate that does not fall below 


100 after rest.® 
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The more common drugs and methods used in the treatment of hyper- 
thyroidism are Lugol’s solution, potassium iodide, thiouracil, propylthiouracil, 
x-ray radiation, and surgery. 

With the hyperthyroid individual there is often an associated decrease in 
liver function. This must be kept in mind when selecting an anesthetic. In 
all eases abundant oxygen should be given with the anesthetic mixture. 

There is a definite contraindication to using atropine in hyperthyroid 
patients as a premedicating agent. It has an inhibiting effect on the vagus 
which may inerease the heart rate and produce a thyroid storm. 

In oral surgical procedures local anesthesia with adequate sedation is an 
excellent method. 


Addison’s Disease.—Due to the hypofunction of the adrenal cortex the 
patient manifests an electrolyte imbalance in relation to the sodium, potassium, 
and chloride ions. This causes the patient to excrete excess water and in- 
creases plasma concentration, resulting in hypotension and circulatory collapse. 
Because of this latter pathology, barbiturates and narcotics should not be 
preseribed indiscriminately. 

Also involved in Addison’s disease is a disturbance of carbohydrate, 
protein, and fat metabolism. 

Any operative procedure may produce in an Addisonian an intensification 
of the above processes. Therefore the patient must be prepared preoperatively 
with adrenal cortical hormone, intravenous fluids consisting of plasma and 
salt to combat dehydration, and 10 per cent glucose solution containing 
penicillin to counteract hypoglycemia and the spread of infection. Of the 
choice in anesthetics a local anesthetic is preferable. 

Bronchial Asthma.—Due to the fact that inspirations are easy and that 
expirations are prolonged because of narrowed air passages, a general 
anesthetie should be studied carefully before administration. 

Preoperatively the patient is premedicated with atropine or scopolamine 
to diminish untoward respiratory reflexes. The anesthetic of choice is ether 
which is also an excellent therapeutic agent. Following its use there is often 
a prolonged freedom from asthmatic attacks.’ Intravenous Pentothal Sodium 
is contraindicated because of possible respiratory depression.** <A _ local 
anesthetic with epinephrine is also an excellent method for producing anes- 


thesia on oral surgical] patients. 


Conclusion 


An attempt has been made to evaluate briefly the more important pre- 
operative treatments of the oral surgical] patient in a diseased state. 

This treatment of the disease patient has been reviewed not from the 
idea that the oral surgeon will treat the patient’s systemic pathology, but that 
he will be familiar with the physiology and pharmacology of his ill patient in 
the same light as the internist. 

The preoperative choice of an anesthetic for a diseased patient is very im- 
portant to the oral surgeon and the anesthetist. Certain diseases contra- 
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indicate the use of a general anesthetic, and other diseases permit the use of 
only certain anesthetics. This can be decided upon only after reviewing the 
patient’s general physical condition with the anesthetist and the internist. 

The choice of an anesthetic will be determined by the patient’s organic 
capabilities. Only that anesthetic will be used which does not interfere with 
the normal metabolic processes of the individual. 
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CENTRAL GIANT-CELL TUMOR OF THE MAXILLA 
Report of a Case 


W. Harry Arcuer, B.S., D.D.S., M.S.,* Prrrspuren, Pa. 


HE patient was Miss S. F., aged 18 years. She complained of bleeding into 

the nasal cavity and protrusion of the upper lip, as the result of a gradual 
enlargement of the maxillary labial cortical plate (Fig. 1). 

Oral Examination Examination revealed marked bulging of the maxil- 
lary labial cortical plate (Fig. 2). Visual and digital examination of this 
area revealed a thin eggshell thickness of bone, which was readily compressed, 
giving rise to a sensation of “crackling” feeling in this eggshell thickness of 
bone. In one area cortical bone was missing. The anterior teeth all appeared 
to be vital, of good color, and had no fillings. With the electric vitality test 
a positive reading was obtained for all anterior teeth. 

On visual examination the nasal cavity revealed a reddish soft tissue pro- 
tuberance from the floor of the nasal cavity. It appeared that this was the 
probable area from which the patient had periodic hemorrhages, as evidenced 
by blood elots which dropped back into the nasopharynx. Transillumination 
of the cystic area was definitely positive. 

Radiographic Examination.—Radiographic examination revealed a large 
cystic area about 3 em. in width which appeared to involve the roots of the 
four upper anterior teeth and extended posteriorly and superiorly for a dis- 
tanee of approximately 5 em., encroaching on the nasal cavity. Laterally the 
eystie cavity approximated the maxillary sinus, there being only a thin layer 
of bone separating the two (Figs. 3 and 4). 


Impressions.—A preliminary diagnosis of a “hemorrhagic cyst” was made, 
although the cystic area was not uniform in its shadows, there being a varia- 
tion in the density of blacks and grays which were irregular in outline. 


Aspiration Diagnosis Procedure.—The soft tissue overlying the center of 
the labial protuberance was anesthetized by infiltration anesthesia; then a 
troear and cannula of approximately No. 12 gauge was passed through the 
soft tissue and labial plate into the center of the cystic cavity (Fig. 5). The 
trocar was removed and a 5 ¢.e. syringe was attached to the cannula. Unsue- 
cessful attempts were made to aspirate fluids from the eystie cavity. Only 
0.5 e.e. of frothy, bloody fluid was obtained. This cast considerable doubt on 
the tentative diagnosis of a “hemorrhagic cyst”; however, it was reasoned 
that possibly due to the communication of the cyst to the nasal cavity, perhaps 
there were partially organized blood clots filling the cavity. 

vets of Oral Surgery, School of Dentistry, University of Pittsburgh. 
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Next an attempt was made to fill the cavity with iodized oil so that the 
outline might be clearly visualized radiographically. Four cubie centimeters 
were injected, but at the end of the first cubic centimeter the patient reported 





Fig. 1.—Patient noticed that her upper lip was gradually being pushed forward by her upper 
jaw. 





Fig. 2.—The upper anterior labial cortical plate was definitely bulged out. 


tasting the oil. Radiographic examination revealed only a very small quan- 
tity of the iodized oil remaining in the cavity (Fig. 6). A second attempt to 
inject oil was equally unsuccessful. This proved that the cavity was filled 
with some type of material, and the patient was hospitalized for operation. 
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Fig. 3 Intraoral films revealed an extensive radiolucent area. All the teeth responded vital 
to the electric pulp tester. 





Fig. 4. Fig. 5. 
Fig. 4.—This occlusal view indicates the extent of the radiolucency palatally. Note the 
absence of a clear-cut border to this radiolucent area such as is seen in palatal cysts. 
Fig. 5.—An attempt to aspirate this area was successful. 





Fig. 6. An attempt to inject a radiopaque oil was equally unsuccessful. A tentative diagnosis 
of central giant-cell tumor was made. 
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Fig. 7. 


Fig. 8. 


Fig. 9. 


Fig. 7.—Under intravenous 

Fig. 8.—The thin cortical 
the roots of the teeth which 
proved to be vital. 


Fig. 9.—The cavity was filled with 
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Diagnosis.—On the basis of the diagnostic procedures described, a diag- 
nosis of osteoclastoma or central giant-cell tumor of the maxilla was made. 

Operation.—Curettement of maxillary osteoblastoma was performed under 
Pentothal Sodium and oxygen anesthesia. Routine for Pentothal Sodium anes- 
thesia preparation was carried out. 

A semicireular incision was made starting over the apex of the upper 
right cuspid, and eurving down to 3 mm. from the gingival line at the central 
incisors, then back up to the apex of the left cuspid (Fig. 7). The tissue was 
reflected with a periosteal elevator, revealing a bulging area of labial plate 
about 2 em. in diameter. This area was of eggshell thickness, and was per- 
forated in the center. With bone shears, periosteal elevators, and hemostats, 
this bone was removed to make an opening approximately 1.5 em. by 1.5 em. 
(Fig. 8). There was no eystie sae present. In the cavity was a large mass of 
purple-red granulation tissue. When this was cleaned out with curettes and 
hemostats, it was observed that the cystic cavity extended back from the labial 
plate about 5 em. into the palatine bone. It extended from the right premolar 


area to the left premolar area. 





Fig. 10.—A large quantity of yellow-red tissue was readily removed. There was not a 
limiting capsule. The pathologist’s report confirmed the diagnosis of a central giant-cell tumor. 
The area was treated with Carnoy’s sclerosing solution. 

On the posterior-superior aspect of the cavity was an opening into the 
nasal eavity through the bony plate. The bony floor of the nasal cavity had 
been expanded upward. This opening was partially covered by a membrane. 
About 16 inches of one-half inch iodoform gauze was worked into the cavity. 
The flap was ironed into position and sutured allowing one end of the gauze 
to protrude slightly (Fig. 9). 

The patient left the operating room in good condition. The usual post- 


operative orders were written. 
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Fig. 11.—The cavity in the maxilla and palate had gradually filled in. Two years later there 
was no sign of recurrence. 





Fig 12.—X-ray appearance five years after surgery, April, 1952. 
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Pathological Laboratory Record.—Microscopic examination showed the 
specimen to consist of numerous irregular pieces of soft, reddish, granular tissue, 
forming a mass of 3 em. in diameter (Fig. 10). No cyst wall could be discerned. 

Microscopie examination revealed that the tumor was made up of dense 
fibrous tissue stroma arranged in whorls through which numerous large multi- 
nucleated foreign body giant cells were seen. 

Diagnosis.—Osteoclastoma or central giant-cell tumor. (Mortimer Cohen, 

-athologist. ) 

Postoperative Course.—The postoperative course was uneventful. There 
has been no indication of a recurrence and the cavity has gradually filled in. 
A postoperative photograph is shown in Fig. 11 and a postoperative x-ray 
taken five years later is shown in Fig. 12. 











ASPIRATION TECHNIQUE IN EXODONTIA AND ORAL SURGERY 
MatTtTHew Lozier, B.S., D.D.S.,* New York, N. Y. 


DEQUATE aspiration means is undoubtedly one of the most useful aids 
in modern exodontia and oral surgery. Traumatization of soft tissue can 
be minimized appreciably if not entirely avoided by substituting sponging 
with aspiration or suction. Through seeing the operative field better, obtain- 
able with aspiration, improved operative results can be realized and econsid- 
erable saving in operating time gained. With properly applied suction, the 
possibility of accidental swallowing and aspiration of blood, pus, mucus, and 
debris while the patient is under narcosis can be eliminated, an essential fac- 
tor worth while remembering. Finally, the saving of sponges as well as a more 
economical expenditure of anesthetic gases, through the curtailment of time 
in administration, are other advantages to be considered. 


Aspiration Apparatus.—Numerous appliances to effect suction have been 
designed by manufacturers of surgical and dental equipment. The most popu- 
lar is the one provided by the negative pressure supplied through the run- 
ning water connected to the dental unit. Another somewhat similar method 
is provided by a simple attachment with tubing to the faucet in the wall water 
basin. The obvious limitations of these two methods of aspiration, while per- 
haps entirely satisfactory for maintaining dryness in the practice of operative 
dentistry, make them inadequate and impractical in exodontia and oral 
surgery. 

Experience has shown that not all of the aspiration apparatus, even when 
specially constructed for surgical uses, are always suitable for their designed 
purpose. Unreliable construction, excessive vibration, and noisy performance 
are among the principal faults and disadvantages encountered. 

An entirely satisfactory aspirator, which readily becomes a priceless asset 
in any operating room, must be so constructed that it is practically foolproof 
in its performance and, when properly eared for, rarely fails functioning 
during the crucial time of an operation. In addition, such an apparatus must 
be vibrationless and essentially noise-free. It must have the capacity to as- 
pirate rapidly and adequately. It must be sturdily built in order to perform 
properly and without special care and attention years after its purchase. It 
must not be too bulky, a necessity in a small operating room. Finally, it must 
have provision for easy disposal of the aspirated material. 


Aspirator Handle and Tip.— Among the most essential elements of the 
aspirating equipment are the aspirator handle and the aspirator tip. There 
are numerous types of such handles and tips provided by the manufacturers. 
There are some which are made up as a one-piece instrument, the tip being 
part of the large handle. Since the tip during an operation frequently be- 


*Former Instructor in Oral Surgery, New York Post-Graduate Medical College Hospital ; 
Former Attending Oral Surgeon, Long Island Medical College Hospital and Bellevue Hospital. 
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Fig. 1.—An aspirator handle must be of proper length, shape, and texture. The aspirator 
tip (and handle) must be so constructed that it easily slips on, does not become dislodged dur- 
ing use, and can be quickly removed for needed replacement. 





Fig. 2.—A and B, Conventional pipe cleaners usually employed for clearing blocked 
aspirator tips are, because of their pliability, unsatisfactory. A _ piece of nontempered spring 
wire securely attached to a composition-type electric plug makes an ideal instrument for this 
purpose. 
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Fig. 3.—During an operation the operator or his nurse is confronted with the dilemma of 
finding a temporary secure location for the aspirator handle. A flat-surface metal hook 
secured with ligature wires to the end of the rubber tube (A), the latter covered with a metal 
tube of appropriate diameter and length (B), offers an ideal means for securely supporting 
the aspirator handle while not in use (C). 
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eomes blocked, especially in removal of bone, this rather bulky instrument 
has to be replaced frequently, an undesirable and time-consuming procedure 
in which the unsterile rubber tubing has to be handled. 

Some aspirator handles are made entirely too short for the average- 
sized palm. Some are improperly shaped and tire the hand, while still others 
fail to hold the tips securely in place. 

There are also aspirator handles shaped and constructed as extensions of 
the extra long, heavy aspirator tip. The operator or his assistant cannot hold 
such a handle unless he also grasps a portion of the rubber tubing into which 
the handle is inserted, an undesirable procedure to a fastidious operator. 

An aspirator handle to be entirely serviceable must be light in weight 
and not less than six inches over-all in length. To conform to the curvature of 
the palm it should preferably be oval in shape. To be comfortable and un- 
tiring to hold it must be smooth in texture (Fig. 1). 





———— 
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Fig. 4.—Securing the aspirator handle over the raised edge of the operating tray by means of 
the described appliance (Fig. 3) provides a solution to the problem. 














The aspirator tip supplied with the handle must be constructed to slip 
into the aperture of the handle without requiring any considerable effort, 
and must remain securely in place while in use. Its frictional contact with the 
handle should be adequate to withstand the maximum pressure to which the 
tip is subjected during the aspiration, as well as in its auxiliary employment 
for retraction of the lip or cheek. However, provision must also be made to 
permit easy disengagement of the tip from the handle for any required re- 
placement. Such desirable tips are usually all made of similar length and 
eurvature but have different-sized apertures. It is good practice to keep 
several extra tips on the operating tray. 
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After an operation the task of clearing the aspiration tips of accumulated 
debris and coagulated pus and blood before they are sterilized is a problem, 
unless, of course, the operator or the nurse is provided with some suitable 
appliance which will efficiently carry out the task. Fiber-type pipe cleaners, 
ordinarily employed for this purpose, are unsuitable because of their extreme 
pliability. 

A piece of nontempered 17-gauge spring wire, about six inches long, se- 
curely attached to the retention screws of a composition type electric plug, as 
shown in Fig. 2, will make an ideal and long-lasting tool for easy, rapid, and 
effective clearing of almost any aspiration tip. The cover of this electric 
plug, when screwed into position, makes a convenient handle for this cleaner. 


Aspiration Handle-Supporter.—During the course of an operation, as well 
as after its completion, the assistant nurse is ordinarily faced with the prob- 
lem of depositing or putting down the aspirating handle and doing so without 
breaking the chain of asepsis. All other instruments used during the operation 
are kept upon the operating tray. Since the aspiration handle, with the tip 
inserted, has attached a rather heavy flexible long rubber tubing, the instru- 
ment table is unsuitable as its resting place. 

To provide for this need, the straight end of a brass metal strip, about two 
and one-half inches long and one-half inch wide, is secured to the end of the 
rubber tube with a strand of brass ligature, as shown in Fig. 3, A. To pro- 
tect the hand from injury, a hollow thin metal tube, about four and one-half 
inches long and about five-eighths inch in diameter, is then slipped over the 
tubing and brass strip (Fig. 3, B and C). The other curved end of the metal 
strip can then be suspended over the edge of the operating tray whenever 
aspiration is not required (lig. 4). 
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DENTIGEROUS CYST* 
Report of a Case 


Noau R, Catuoun, D.D.S.,** anp James L. Scaues, D.D.S.,** TUSKEGEE, ALA. 


HE etiology, clinical course, and gross and microscopic anatomy of den- 

tigerous cysts have been the subject of a number of publications.» * * * ° 
The following case report is being presented because of the unusually long 
period of time which elapsed between the onset of symptoms and final dis- 
position. 


Case Report 


History.—On Dee. 14, 1950, J. H., a Negro man, aged 60 years, was re- 
ferred to the Dental Service, Veterans Administration Hospital, Tuskegee, 
Ala., for examination and treatment of a mass in the area of the right mental 
foramen. The patient stated that the growth resulted from a fall on his chin. 
The swollen area had grown progressively larger during the first ten years; 
then growth ceased. The patient reported having had several extractions in 
the lower jaw during the period from 1928 to 1950. Although several teeth 
were removed from the area adjacent to the lesion, at no previous time was 
the lesion diagnosed. 


Clinical Examination.— 

Extraoral (Fig. 1): On the right side of the lower jaw there was a swelling 
which extended from the symphysis to the second premolar region, from 1 to 
2 em. below the inferior border of the mandible to a line corresponding to the 
alveolar process. Palpation revealed that the growth was pedunculated, fixed 
to the mandible, somewhat elastic, and continuous. 

Intraoral (Fig. 2): The bueeal plate of bone and mucobuecal fold formed 
a bulge which extended from the right lateral incisor to the right second pre- 
molar region. The lingual plate of bone and soft tissues were normal. The 
teeth present in the lower arch were from the second premolar to the right 
euspid, inelusive, and the right second molar. These teeth had been badly 
broken down through dental caries. The findings on intraoral palpation were 
essentially the same as those extraoral. 

Roentgenographic Examination.—Anteroposterior (Fig. 3), right lateral, 
intraoral oeelusal (Fig. 4), and periapical roentgenograms of the lower jaw 
were taken. 

The examination revealed an irregular radiolucent area which extended 
posteriorly from the midline to slightly distal to the mental foramen and from 
the superior border to the inferior border of the mandible. A radiopaque 


*From the Veterans Administration sponsored exhibit presented at the American Dental 
Association meeting, Washington, D. C., October, 1951; published with the permission of the 
Chief Medical Director. Veterans Administration, who assumes no responsibility for the 
opinions expressed by the authors. 

** Associate Dentist, Dental Service, Veterans Administration Hospital. 
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Fig. 1. 








Fig. 3. 
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area which had the configuration of a tooth crown was located in the lower 
anterior portion of the radiolucent area. The radiolucent portion appeared 
well encapsulated and showed no evidence of invasive properties. 


Provisional Diagnosis: Dentigerous cyst. 





Fig 5. 


Operation.—Anesthesia was obtained by bilateral conduction-block tech- 
nique of the mandibular nerve with 4 per cent procaine solution. 

The incision extended obliquely upward and forward from the muco- 
bueeal fold of the right second molar to, and along, the superior border of 
the mandible to the cuspid, then around the necks of the anterior teeth. The 
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soft tissues were detached from the underlying bone. The outer plate of bone 
was found to be markedly thinned. It was removed with hand chisels and 
rongeurs. Upon exposure, the cystic membrane was found to be intact. The 
cyst was enucleated with the attached tooth (Fig. 5). The removed mass was 


4 by 2.6 by 1 em. in size. 





Fig. 6. 





Fig. 7. 


The remaining cavity was dusted with sulfathiazole and the soft tissues 
replaced and sutured. No packing or drain was placed. 

Pathologist’s Report.—‘‘Specimen consists of a connective tissue strip 
regularly covered along one aspect by a stratified squamous epithelium. The 
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epithelium appears to extend into the underlying connective tissue. It is felt 
that this does not represent invasion. The connective tissue wall is fairly thick 
and has numerous spicules of bone in it. 

“Microscopic diagnosis: Cyst Wall. There is nothing to indicate amelo- 
blastoma in this tissue.” 

Follow-up.—The patient was seen seven months postoperatively, July 5, 
1951. At that time there were no clinical (Fig. 6) or roentgenologieal (Fig. 7) 
symptoms of recurrence. 
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.-A SPECIAL METHOD OF REDUCTION (WITHOUT OPERATION) FOR 
IRREDUCIBLE LUXATIONS OF THE MANDIBLE* 


Craat BorcBakan, M.D.,** ANkKaARA, TURKEY 


_ jgeeomgren of the mandible are seen quite frequently. These dislocations 
are, according to Lucien Leger,! 4 per cent of all luxations of the body. 
We think the rate must be a little higher because a great many dislocations 
of the jaw suddenly happen during physiological movements such as laughing, 
shouting, vomiting, and yawning, and become a habitual incident on account 
of their frequent occurrence. Many of these incidents are instantaneously 
reduced by the individuals involved and, consequently, a large number of 
such cases are cured without being brought to our attention and without 
being shown in medical statistical records. The dislocated jaws brought to 
our attention are those which are not reduced by the patients themselves or 
by general practicing physicians. 

As is known, luxations of the mandible oceur in five different forms: 
forward, backward, inward, outward, and upward. The forward luxations 
appear to be more frequent, the others being found only after severe traumas, 
accompanied by fractures. This article will deal only with forward luxations. 

While studying the physiology of the temporomandibular joint, it will be 
noted that each time the mouth is opened the condyle of the mandible slides 
forward from the glenoidal cavity of the temporal bone where it is located. 
This is almost a subluxation position. Here the tubereulum articulare, limit- 
ing the front part of the glenoidal cavity, makes a barrier to prevent. complete 
luxation. 

Besides resulting from the physiological movements mentioned previously, 
luxations of the mandible also may be seen congenitally due to a stop in 
growth, or misdevelopment of the jaw. They can occur by pushing the fist 
into the mouth; by hitting the chin downward or backward; while extracting 
the teeth; during prosthetic testing, or laryngoscopy. 

The primary condition favorable to these luxations (which are seen more 
in women than in men) is the lack of tension in the ligaments and the capsule. 
Consequently, the condyle, moving without restraint because of the loosened 
ligaments, slides toward the summit of the tuberculum articulare and jumps 
over the summit, bringing about a luxation and leaving the mouth wide open. 
Special maneuvering is required to reduce the condyle to its original position. 

According to Dufourmentel,? the discus articulare is turned backward, 
in many eases even folding over itself, in irreducible cases of luxations, the 
folding of the discus rendering the luxation irreducible. However, Dufour- 





*This method was demonstrated by the author at the 1948 National Surgical Congress, 


Ankara, Turkey. 
**Major and Assistant Professor of Maxillofacial Surgery, Gulhane Military Academy, 


Ankara, Turkey. 
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mentel concedes that some other physiological phenomena may be contributing 
to the immobility of the dislocated mandible. The ligaments adapted to the 
new position become retracted. The rear stylomandibulare and sphenoman- 
dibulare ligaments are in continuous tension. The muscles, too, especially the 
masseter and internal pterygoid, contract to keep the new position in 
equilibrium. Still, according to Dufourmentel, in most eases the factors 
eliminating reducibility during surgery are the ligaments outside the capsule. 

After this explanation regarding the theoretical reasons for nonrestor- 
ability, we would like to mention briefly four cases reduced in our clinic, two 
of them by surgery and two by applying simple prostheses. It is to be noted 
that the eases brought to our attention were at least 2 months old and pre- 
viously tested in other hospitals for restorability, with the patients having 


been administered anesthetics. 





Fig. 1.—Diagram of prosthesis used by the author. A, Condyle; B, tuberculum articu- 
lare; C, glenoidal cavity; D, pad of gauze; #, arches; F, hooks; G, rubber rings; H, direction 
of induced countertension. 


The first case was a 2-year-old luxation of the mandible on which my pro- 
fessor, Needet Albay,* and I operated together. The patient was a 33-year-old 
man of Denizli, Turkey. 

First of all, both temporomandibular joints were opened and checked 
with classical methods. No folding of the discus was found in the articulation. 
Through the intervention, the external ligaments (to which Dufourmentel 
attached great importance) were cut; and as there were no other elements to 
obstruct the reduction, the incisions were sutured. Following this, the pros- 
thesis (which will be discussed in detail later) was applied to the mouth. Two 
days later it was observed that the jaw was in its normal position and able to 
perform all movements and functions. 


*Colonel Necdet Albay, M.D., Professor, The Maxillofacial Surgical Service, Gulhane 
Military Academy, Ankara, Turkey. 
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The second case was a six-month-old dislocation which I operated upon. 
The patient was a 43-year-old man of Nigde, Turkey. As in the first case, here 
_also a surgical operation was performed. The same conditions were found; 
the wound was stitched; and after application of the prosthesis, reduction was 


possible. 





Fig. 2.—Prosthesis applied to 20-year-old man of Konya, Turkey (admission No. 9489), who 
had a 3-month-old luxation of the mandible. 





3.—Two days after application of the prosthesis, the jaw had returned to its normal 
position (20-year-old man of Konya, Turkey; admission No. 9489). 


Fig. 

After these experiences, we were convinced that the intervention was of 
little value in reducing the luxation. Considering that the factor preventing 
reduction was on the contrary the extensive contraction of ligaments and 
muscles, we planned in future cases not to intervene surgically, but to apply 
a constant extension since in our cases, which were quite old, it was impos- 
sible even under anesthetics to overcome the contraction with only strong, 
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periodie extensions. Perhaps, as Dufourmentel insists, there may exist rare 
cases where the discus is folded, and we believe that only in these is surgical 
intervention indicated. 

With this thought, we did not operate on a third patient, but instituted 
treatment indicated in Fig. 1. The patient was a 20-year-old man of Konya, 
Turkey. He suffered from a 3-month-old luxation of the mandible. First, as in 
jaw fractures, we made arches (EF) of stainless steel wire (semicircular in 


Fig. 4. 





Fig. 5. 
Fig. 4.—Right side of mandible before and after treating the 3-month-old luxation (20- 
year-old man of Konya, Turkey; admission No. 9489). 
Fig. 5.—Left side of mandible before and after treating the 3-month-old luxation (20- 
year-old man of Konya, Turkey; admission No. 9489). 
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circumference; 2 to 2.5 mm. in diameter) for the upper and lower jaws and 
fastened them to the teeth with soft stainless steel (0.45 mm. in diameter). We 
completed the set by adding a hook (F’) on both sides of each arch at the level 
‘of the canines. We proceeded by inserting small pads of gauze (D) between the 
molar teeth, and then attached to the upper and lower hook on each side of the 
jaw a small rubber ring (G) such as are used for intermaxillary traction in 
fractured jaws. 

By so doing, the body of the mandible will be under a continuous strain 
(H), upward and somewhat backward, originating from the rubbers in the 
front. During this very simple lever action, the condyle will be pushed down- 
ward since it functions as the second arm of the lever of the jaw, which has 
as its fulerum the gauze pads inserted between the molar teeth. When this 
gradual force, endeavoring to overcome the contraction of the ligaments 
and muscles of the joint, reaches its climax, the condyle will jump over the 
tuberculum articulare and return to its proper position within two or three days. 

In our ease, shown in Fig. 2, we did not expect a concrete result for several 
days. The day after the application of elastic traction, while we were presenting 
the ease to students during a lecture, we performed a rather hurried reduction 
maneuver, then perceived that the left joint had already returned easily to 
its proper position. Since the same maneuver failed to reduce the right side, 
we continued to keep it under traction. The next day this side also was in 
its proper position, all by itself, and the patient could move his jaw perfectly. 
(Figs. 3, 4, and 5.) 

We applied the identical method to a two-month-old ease of dislocation, 
and obtained the same satisfactory result in three days. 

In short, it is our belief that in-old and irreducible cases of temporoman- 
dibular luxations where simple manipulations prove to be insufficient, anes- 
theties should first be given the patient. If reduction maneuvers under anes- 
thesia do not produce results, the method described herein should be applied. 
Surgical intervention should be used only as a final alternative. 

If one does not care to prepare the arch wires oneself, manufactured ones, 
such as Jelenko splints, may be applied. 

Though the number of our reported cases is small the results obtained 
were so satisfactory that we recommend this method for similar luxations 
which are irreducible by simple manipulation. 


References 


1. Leger, Lucien: Pathologie chirurgicale, Paris, 1947, Masson & Cie, vol. III, p. 277. 
2. Dufourmentel, L.: Chirurgie de 1’articulation temporomaxillaire, Paris, 1929, Masson 


& Cie, p. 129. 











PRIMARY EPIDERMOID CARCINOMA OF THE 
SUBMAXILLARY GLAND 


Report of a Case 


THomAS M. ME.oy, D.D.S., M.Sc.(DEN’.),* AND CLAUDE S. LaDow, 
D.D.S., M.Sc. (DENtT.),** PHILADELPHIA, Pa. 


A 34-YEAR-OLD white man was referred to one of us (T.M.M.) by his 
dentist for examination and diagnosis of a painless swelling below the left 
This swelling had gradually increased in size during the 


side of his mandible. 
The dentist had informed the patient that this 


previous six months (Fig. 1). 
swelling was not due to infected teeth. 





Fig. 1. Fig. 2. 


Fig. 1.—The swelling below the left side of the mandible. 
Fig. 2.—Scar resulting from lesion on the lower lip. 


Clinical Examination.—<A firm, semifixed mass measuring about 6 by 3 em. 
could be palpated in the left submaxillary triangle. There was no history or 
clinical evidence of a functional disturbance of the submaxillary gland. A 
small sear was observed on the vermilion border midway between the left angle 
and center of the lower lip (Fig. 2). The patient stated that he had received 
x-ray treatments to this area two years previously. He had two treatments and 
the lesion disappeared. The attending physician had not taken a biopsy. 

From the Department of Oral Surgery, Episcopal Hospital. 

*Associate Professor of Oral Surgery, School of Dentistry, University of Pennsylvania, 
and Chief of the Department of Oral Surgery, Episcopal Hospital, Philadelphia. 


**Assistant Professor of Oral Surgery, School of Dentistry, University of Pennsylvania, 
Associate in Oral Surgery, Episcopal Hospital, Philadelnhia. 
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A. Metastatic neoplasm from lesion on the lip. 
B. Primary neoplasm in the submaxillary triangle. 





Impression. 

Hospital Course.—The patient was admitted to the hospital on Nov. 27, 
1950, for further study and an excision biopsy of the tumor. This procedure 
was selected to obtain an accurate diagnosis. 

Preoperative Examination.—The past medical history was essentially neg- 
ative except for the treatments of the lesion on the lip two years previously 
and a Wassermann fast serology which was verified by laboratory procedures. 


Fig. 7. 





Fig. 8. 





Fig. 7.—Submaxillary triangle following removal of the tumor. 

Fig. 8.—Skin closure with drain. 

The physical examination revealed no abnormalities and additional lab- 
oratory examinations of the blood and urine were within normal limits. 

Roentgen Examination.—X-ray examination of the jaws and chest was 
negative. 

Ear, Nose, and Throat Examination.—Examination of the nasopharynx 
and larynx was negative for evidence of a primary lesion. 
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Operative Course.—On Nov. 29, 1950, the patient was placed on penicillin 
therapy, 300,000 units, twice daily. On Dee. 1, 1950, the patient received a 
routine skin preparation on the left side of the face and neck. Morphine sul- 
fate, 10.0 mg., and atropine sulfate, 0.4 mg., were given intramuscularly. The 


Fig. 9. 





Fig. 10. 


Fig. 9.—Low-power photomicrograph of section composed of gland tissue and capsule. 
Fig. 10.—High-power photomicrograph showing invasion of neoplastic epidermoid cells. 


patient was taken to the operating room forty-five minutes later, and naso- 
endotracheal nitrous oxide-oxygen-ether anesthetic was administered. The 
skin was cleansed with green soap and water followed by tincture of Zephiran 
Chloride. The operative site was draped so that the lower border of the left 
side of the jaw and the entire lateral neck were accessible. 














PRIMARY EPIDERMOID CARCINOMA OF SUBMAXILLARY GLAND 965 


A eurvolinear incision was made 3 em. below the lower border of the left 
side of the mandible. The incision extended from the angle of the jaw to the 
mental region. The superficial fascia and platysma were divided inferiorly 
and retracted (Fig. 3). The facial artery and anterior facial vein were ligated 
and eut. The superior border of the tumor was attached to the inferior sur- 
face of the platysma muscle. This was freed by excising the platysma muscle 
from its attachment to the mandible. The tumor was connected to the sub- 
maxillary gland (Fig. 4). The duct of the submaxillary gland was ligated and 
severed close to the mylohyoid muscle (Fig. 5). The specimen was removed 
(Fig. 6). The wound was closed after careful inspection of the submaxillary 
and superior carotid triangles had revealed no evidence of residual tumor or 
abnormal lymph tissues (Fig. 7). A rubber dam drain was placed for twenty- 
four hours to facilitate serosanguineous drainage. The skin was approximated 
with interrupted vertical mattress sutures (Fig. 8). A pressure dressing was 
applied. The patient was returned to his room in good condition. The sutures 
were removed on the fourth postoperative day. The patient was discharged 
from the hospital on the sixth postoperative day and followed as an outpatient. 


Pathological Report.— 





Microscopic Description.—Sections show an l|-shaped piece of tissue (Fig. 
9), one portion of which is composed of lobules of submaxillary gland tissue, the 
other of capsular fibrous tissue and pericapsular fat. 

Along the entire extent of the inner surface of the L may be seen a par- 
tially differentiated epidermoid carcinoma invading both glandular and fibrous 
tissue areas. Some pearl formation is seen, but on the whole the neoplastic 
epidermoid cells are spindle-shaped. Hemorrhage and some inflammatory exu- 
date, together with some degeneration of the epithelial cells, tend to mask the 
picture. Invasion of blood vessels is present and invasion of perivascular lym- 
phaties is pronounced (Fig. 10). 

Diagnosis: Epidermoid carcinoma—intermediate grade of differentiation. 
(Paul E. Boyle, D.M.D.) 

The patient was referred to a radiologist for further treatment. 


Summary 


A 34-year-old white man was examined and admitted to the hospital with 
a diagnosis of a tumor of the left submaxillary triangle. The patient’s history 
of x-ray treatment to a lesion on his lip presented a diagnostie problem. Ex- 
cision biopsy was selected to determine if this was metastatic or primary tumor 
of the left side of the neck. This mass was widely excised. The pathologie exam- 
ination of the tumor revealed a primary epidermoid carcinoma of the submax- 
illary gland. The patient was referred to a radiologist for further treatment. 








Anesthesiology 


MEASUREMENTS OF SPECIAL SIGNIFICANCE IN CONNECTION 
WITH ANESTHESIA OF THE INFERIOR ALVEOLAR NERVE 


GeorG Bremer, D.D.S., M.D., StockKHoLM, SWEDEN 


HEN anesthetizing the inferior alveolar nerve, commonly known as nervus 

mandibularis, a pool of the anesthetic should be deposited in the 
pterygomandibular space. This cleftlike space lies between the medial surface 
of the ramus ascendens mandibulae and the lateral surface of the musculus 
pterygoideus internus and the sphenomandibular ligament. Its cranial bound- 
ary is the pterygoid muscle and the attachment of the musculus pterygoideus 
internus together with the lingula mandibulae constituting the caudal boundary. 
Frontally and dorsally, definite delimiting tissues are absent. There the loose 
connective tissue passes into adjacent tissue spaces. Dorsally, however, the 
parotid capsule lies close to the posterior edge of the mandible. This pterygo- 
mandibular space is filled with loose connective tissue, through which the 
anesthetic can readily infiltrate to the mandibular nerve which traverses the 
posterior part of the space. When the patient opens his mouth the nerve 
stretches a little, and when the mouth is wide open it lies in the same frontal 
plane as the sulcus colli mandibulae. Fig. 1 shows the position of the suleus colli 
and how it runs downward behind the lingula into the mandibular foramen. 

When anesthetizing the mandibular nerve we try to introduce the anes- 
thetic as close as possible to the nerve. However, it is well known that local 
anesthesia may be more or less ineffective, even when the injection is made 
according to accepted practice and when the same amount of anesthetic as is 
usually administered yields satisfactory results. According to Northrop, the 
usual dosage of anesthetic is unsatisfactory in no less than 15 per cent of the 
cases. The cause of this may be anatomical anomalies, faulty technique, or 
abnormal resistance. The last-mentioned factor will, however, not be discussed 
here. For example, a nerve path which diverges from the normal might be the 
cause of failure of anesthesia in the region of the third mandibular molar. In 
such a ease a nerve branch to the third molar may have diverged more centrally 
from the mandibular nerve and be comparatively inaccessible inside the bone 
in front of, and lateral to, the suleus colli (Sicher, Bichelmayr). Also nerve 
fibers running dorsally to the ramus (nervus auriculotemporalis and nervus 
eutaneus colli) may innervate the bone laterally to the third molar, in which 
ease such fibers must be anesthetized separately. 

The usual beginner’s fault is too medial an injection. The anesthetic is 
then deposited in the musculus pterygoideus internus. The risk of getting 
into this muscle is particularly great when the insertion is too low. A com- 
paratively low insertion may also penetrate firm connective tissue between the 
lingula and the spina angularis, i.e., the sphenomandibular ligament (Fig. 2). 
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Fig. 1.—Medial surface of the right lower jaw. Observe the position of sulcus colli and 
its extension downward into the mandibular foramen. (See Figs. 7, 8, and 11.) “The 
coronoid notch” is the deepest point of the inward curvature in the anterior crista, i.e., the 
intersection between a frontal plane and the most dorsal part of this inward curvature. “The 
base” of processus coronoideus is the point where the upper anterior frontally convex edge 
passes over into the lower part of the dorsally convex edge of the anterior margin (the in- 
flection point). 
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Fig. 2.—The figure especially aims at showing the sphenomandibular ligament, lateral to 
which the anesthetic should be deposited. The part of the internal pterygoid muscle forming 
the medial wall of the pterygomandibular space is removed. 
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If injected into the muscle, the anesthetic may be forced upward and back- 
ward along the muscle fasciculi, and thus the mandibular nerve will not be 
affected, but partial anesthesia of the upper jaw will result. The motor nerves 
to the muscle will also be anesthetized. The muscular tissue will be split, and 
postoperative edema and trismus lasting for days or even weeks may ensue. 
Another risk involved by too low an insertion is a damage to the nervus lingualis, 
or the needle may break off in the ligament. Nor should the injection be made 
too high, for then the needle may enter the musculus pterygoideus externus or 
even the jaw joint. If the pool is cited too far back, there is a risk that the 
anesthetic may be injected into some large blood vessel and cause severe shock. 
Another risk which should be especially emphasized is that of facial paralysis 
or even of nerve lesion. 

Where, then, is the proper point for the insertion of the needle when the 
mandibular nerve is to be anesthetized? The pool of anesthetic must obviously 
be cited above the lingula and preferably in the suleus colli mandibulae. To 
attain this object the main thing is to consider three cardinal points. They 
are the height of the puncture above the occlusal plane, its lateral position in 
relation to the molars, and the depth of the puncture. Here the direction of the 
needle, the significance of which factor will be discussed later, may also be 
mentioned. 

Regarding the height of the puncture, it must obviously depend on the 
position of the lingula in relation to the occlusal plane, so and so many milli- 
meters above this usually being given as a suitable height for the puncture. 
Details of measurements of the distance between the lingula and the occlusal 
plane on 400 jaws will be given later herein. 

If the pool is outside the pterygomandibular space, the anesthetic may not 
infiltrate to the nerve, and, as mentioned, the anesthesia will fail. It would 
be desirable, but is generally impossible, to cite the pool very close to the 
communication of the nerve with the bone. The old opinion that the foramen 
is on a level with, and covered by, the lingula is fallacious. The mandibular 
foramen lies 8.3 + 0.23 mm. below the tip of the lingula, according to my 
measurements, which will be given later herein. Thus, one tries to get as close 
to the nerve as possible by citing the pool in the sulcus colli mandibulae. As 
mentioned previously, the nerve is stretched somewhat when the mouth opens, 
so that when the mouth is wide open it lies in the same frontal plane as the suleus 
colli mandibulae (Fig. 3). If the patient closes his mouth after the injection, 
the nerve will move a little frontally of the sulcus, and the anesthesia will be 
delayed (Fig. 4). The anesthetic must be injected slowly, one of the reasons be- 
‘ing the very fact that the nerve is close to the pool. This applies to procaine 
especially. The American method of letting the patient count 1,001, 1,002, ete., 
to 1,120 is actually excellent both from the didactic and from the practical 
point of view. 

According to Sicher the injection should be made 3 to 4 mm. above the 
occlusal plane, with the needle parallel to it, whereby the pool will be cited 
as close as possible to the communication of the nerve with the bone. Thomsen, 
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Fig. 3.—When the mouth is wide open, the inferior alveolar nerve lies in the same frontal 
plane as sulcus colli mandibulae (Sicher). 





IN 


‘ ‘ih 
; A \ 
ae iy 
» Lingual ners’ wh 
Chorda - = 6 


Crista cat \ ( RC\ 






Suleus colli —--—- a A r 4e 

I £ ° —at —— 4 

nf. alveolar n. - ‘ \ iy yf 
MN 


San YY, NY 


Fig. 4.—When the mouth is closed, the nerve lies outside and frontally to sulcus colli (Sicher). 
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Winter, Bichelmayr, and others place the index finger on the trigonum retro- 
molare on a level with the dorsal molar and insert the needle at the height of 
the nail or half the nail. 

The coronoid notch, which is palpated by Nevin and Puterbaugh and used 
to indicate the height, normally lies about 10 mm. above the occlusal plane, 
according to these authors. Thus, as do most authors, they recommend 10 mm. 
above the occlusal plane as a suitable height, a level that was also indicated by 
Fischer as long ago as 1910. They emphasize the necessity for citing the pool 
in the suleus colli mandibulae. 

If the teeth are missing, the so-called coronoid notch is a suitable level for 
the puncture, according to Lindsay and others (Fig. 1). According to the latter 
author, this point always lies above the lingula. If the needle follows this plane 
the height is correct, say Lindsay, Nevin, and Puterbaugh. When the anterior 
margin of the ramus is palpated, it is usually felt as an even curve. The deepest 
point in the concavity felt in directly dorsal palpation is this very point, the 
coronoid notch. 

Before Lindsay, however, Cook emphasized the inward bulge in the an- 
terior crista as an important landmark. 

According to Cook the anterior crista runs downward and forward in a 
circular are in the linea obliqua externa. If now the linea obliqua externa is 
palpated with, say, the thumb, and the thumb is moved up onto the anterior 
erista, according to Cook and Northrop, a marked depression will be felt in 
the ramus ascendens. The thumb should then be turned so that it lies at right 
angles to the ramus, the pad being kept in the depression. The whole of the 
nail should now be visible from in front. A line through the middle of the nail 
indicates the point of puncture—Lindsay’s coronoid notch. Northrop shifts 
the thumb to lie along the linea obliqua interna and inserts the needle directly 
medially ‘‘approximately’’ 1 em. above the occlusal plane. 

According to Cook, on the linea obliqua externa (anterior crista) there 
is a point from which the distance to the dorsal margin of the ramus is the short- 
est. On a plane through this narrowest part of the ramus will always be found, 
still according to Cook, between the anterior two-thirds and the dorsal one- 
third, the suleus and foramen mandibulae. 

Cook states that if these directions are followed and the pool is cited 
in the suleus, anesthesia will follow in three minutes instead of in fifteen to 
twenty minutes. 

In order to get some idea of the width of the ramus, Northrop, for example, 
puts his thumb on the anterior and his index finger on the dorsal margin of 
the ramus. Two-thirds of the minimum distance thus measured will be the 
depth of the puncture. 

Thus, according to Cook, Lindsay, and Northrop, the coronoid notch 
always constitutes a reliable landmark for the level of the puncture when the 
mandibular nerve is to be anesthetized. It may be commented that the deepest 
point on the convexity may be difficult to palpate owing to overlying soft tis- 
sues. Moreover, the crista may run in a straight line, without any depression, 
or the coronoid notch may lie in, or even below, the occlusal plane and con- 
sequently in a horizontal plane below the lingula (Fig. 5). 
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My own measurements indicate considerable divergencies from the ideas 
advanced by Cook and others. These measurements were carried out as follows: 
First I determined the height about the lingula of the ledge in the anterior 
margin of the ramus marking the ‘‘base of processus coronoideus, and, second, 
[ determined the level of a line passing through the narrowest part of the ramus. 
I also measured the height above the lingula of the line passing through the 
coronoid notch parallel to the occlusal plane (Figs. 6 and 7; Fig. 1). The 
reference point for the ‘‘base’’ was the point of intersection of the anteriorly 
convex and the dorsally convex parts of the anterior margin of the ramus. The 
distance between planes parallel to the occlusal plane and passing through 
the ‘‘base’’ of the coronoid process and the plane through the lingula, respec- 
tively, in 154 eases averaged 3.17 + 0.17 (o + 2.8 mm.) above the lingula. In 3 
cases the plane was 1.1 and 4 mm. below the lingula. 





Fig. 5.—‘‘The coronoid notch” is lying in a plane below the lingula. 


Thus it proves that the ledge on the ramus marking the base of the coronoid 
process usually lies above the lingula. This ‘‘base’’ would therefore seem to be 
a fairly reliable height indicator if it is palpable, since liquid deposited just 
below the base line will always lie above the lingula without there being any 
risk of its flowing into incisura semilunaris. Sometimes, however, it is not 
possible to palpate the ‘‘base’’ as it may be very indistinct, altogether absent, 
or concealed by the downward course of the teniporal tendon (Fig. 8). 
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Fig. 6.—A, The “base” plane. (See Fig. 1.) B, A plane through the coronoid notch. C, A plane 
through the narrowest part of the ramus. 


a a ee, 
a 





= 


Fig. 7.—The “base” of processus coronoideus just above the lingula. The deepest part of the 


curvature of crista anterior in a plane immediately below the lingula. 
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Measurements of the height in millimeters of a plane through the narrowest 
part of the ramus in relation to the lingula gave the following values: 

As is shown by the figures the line through the narrowest section of the 
ramus in 68.7 per cent of the cases lies below the lingula. In practically all 
the cases it runs at an acute angle toward the occlusal plane. It falls from 
the front toward the back. The anterior point of measurement, which may be 
said to correspond to the coronoid notch, will therefore lie somewhat higher 
in relation to the lingula than would appear from the figures in the table. 
Consequently it seems that the area between the point of intersection of the 
‘*‘hase’’ line and the anterior margin of the ramus and the intersection of the 
latter and the line which marks the narrowest part of the ramus lies on a level 


with, or immediately above, the lingula. 





Fig. 8.—The narrowest part of the ramus lies immediately above the occlusal plane, but 
lower than the lingula. No marked “base” for the coronoid process can be seen, Crista colli 
and sulcus colli are well developed. 


In those cases in which the occlusal plane can be determined owing to the 
adequate preservation of the bite, one should satisfy oneself that Lindsay’s 
point lies above that plane, if it is to be used to indicate the level for the in- 
sertion of the hypodermic needle, for the lingula almost invariably lies above the 
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occlusal plane, as appears from the following measurements, already referred to. 
According to Nevin, if the bite is normal the coronoid notch lies 1 em. above the 
occlusal plane. 

My own measurements of the height of the coronoid notch (Lindsay’s 
point) in relation to the lingula have given the following results: 
| Distribution of cases (+, above; -, 


Number of measurements below the lingula) 
88 | + in 35, — in 18, and + 0 in 35 





cases 

Mean value — 0.52 + 0.16 mm.; o = + 1.51. 

The measurements show that the coronoid notch may be considered a rela- 
tively reliable indicator for the level of the insertion, according to Cook and 
others. Exceptions exist, however, of up to — 4 mm. in one case and — 1 mm. 
in 17 eases. Moreover, as mentioned, it may be difficult to palpate a relatively 
shallow depression if it is covered with a thickish layer of soft tissues. 











Fig. 9.—The position of the lingula in relation to the occlusal plane. Distance, 4.9 + 3.5 mm. 


Another suitable point indicating the level for insertion of the needle 
(Lindsay) is stated to be the center of the apex of the curvature of the mucosa, 
where it folds in between the upper and lower jaws in the molar region, the 
so-called buccal pad. The height of the buccal pad, however, appears to vary 
owing to the atrophy attendant upon the loss of molars in one-half of the jaw. 
Often, moreover, the buccal pad is difficult to find, or it may be hard to palpate 
if it is covered with a thick layer of mucosa and fibrous tissue. According to 
Lindsay, the true buccal pad is composed chiefly of the buccinator muscle. 
Attempts have also been made to find the proper level by measuring off half 
ramus ascendens and inserting the needle parallel to the lower margin of the 
mandible in a plane on a level with this point. 
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Simon, who emphasizes the importance of knowing the height of lingula 
in the ease of mandibular injections, has made measurements of the distance 
between lingula and the lower margin of the ramus on 250 mandibles. This 
distance ranged between 15 and 36 mm., but the results appear to be of no 
practical value regarding mandibular anesthesia. 

Mention has already been made of the commonly held idea that the man- 
dibular foramen lies on a level with the occlusal plane and is covered by lingula. 
My own investigations show, however, that, as mentioned, in all cases the 
foramen lies considerably below the tip of lingula and that, with few exceptions, 
lingula lies above the occlusal plane (Fig. 9). Now, if lingula lies more than 
10 mm. above the occlusal plane, then with the usual technique—the insertion 
of the needle 10 mm. above that plane—the anesthetic will enter the tendons 
or the muscle fasciculi. It should consequently be of great interest to obtain 
some idea of the location of lingula in relation to the occlusal plane. Does 
lingula, as is assumed, actually lie on a level with, or just above, the occlusal 
plane? 

My Own Investigations——The measurements here described, the object 
of which was to find an answer to the above question, were made on skulls 
from the Institutes of Anatomy at Uppsala, Stockholm, and Lund. I wish to 
thank Professors Holmdahl, Petrén, and Hjortsjé for placing the investigation 
material at my disposal. 

As the occlusal plane I took the plane touching the canines and second and 
third molars in the mandible (Fig. 9). Abnormal extreme heights of the canines 
were compensated for. In all the examined jaws the second molars were present 
and in a small number of them the third molars as well. The level varies 
slightly according to whether the third molars were present or absent. For 
practical reasons, however, it may be appropriate to attach importance only 
to the second molars; the wisdom teeth are usually missing. The jaws belonged 
to old or middle-aged persons, and in most of them the bite was somewhat 
abraded. Consequently the lingula lay slightly higher over the occlusal plane 
than it would have had the teeth not been abraded. Only a small number of 
jaws from younger persons were included. No special measurements were taken 
on children’s jaws. It should be noted, however, that in young persons and 
children the lingula lies much lower in relation to the occlusal plane. The 
material comprised 400 skulls. In no less than 4.8 per cent of them the lingula 
lay more than 10 mm. above the occlusal plane. The mean height was 4.9 mm. 
and the dispersion 3.5 mm., which demonstrates the considerable variation in 
the level. j 

With the aid of the mean and the standard deviation it is a simple matter 
to caleulate the percentage of cases which lie outside or within certain limits, 
provided that the series is distributed according to the normal curve. This 
precondition is not satisfied, however, with respect to the height of lingula 
above the occlusal plane. 

There we find instead a skew distribution. In other words, the values are 
accumulated about the zero value and extremely seldom fall below it, i.e., the tip 
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of lingula lies below the occlusal plane in exceptional cases only. In only one 
case out of 400 did the tip of lingula lie below the occlusal plane (3 mm.). On 
the other hand, a relatively considerable distance between the latter and lingula 
is not very rare: Table I gives an idea of the conformation of the distribution. 


TABLE [. THE HIGHEST LEVEL IN MILLIMETERS OF THE TIP OF LINGULA ABOVE THE 
OccLUSAL PLANE IN 399 CASES 

















CUMULATIVE 
THE HIGHEST LEVEL, NUMBER | THE HIGHEST LEVEL, NUMBER 
IN MM. OF CASES MAXIMUM, IN MM. | OF CASES PER CENT 
0-1 62 l 1 l 62 | 15.5 
2-3 107 3 169 42.4 
4-5 83 5 | 252 | 63.2 
6-7 | 59 7 311 | 77.9 
8-9 49 9 360 90.2 
10-11 200 | 11 | 380 | 95.2 
12-13 11 13 391 98.0 
14-15 | 5 | 15 396 99.2 
16-17 2 17 398 99.7 
18-19 1 | 19 | 399 100.0 


From the table it emerges that in about 16 per cent of the cases the lingula 
lay at almost 1 mm. above the occlusal plane, in about 48 per cent between 1 
and 5 mm., ete. It is of greater interest, however, to establish that in about 50 
per cent of the measurements the lingula lay 4 mm. at almost above the occlusal 
plane, that in 90 per cent this distance was less than 9 mm., and that in about 
2 per cent the height exceeded 13 mm. over the occlusal plane. 

On the basis of these measurements, a level of 10 mm. above the occlusal 
plane cannot be indicated as the norm. It is necessary to vary this level, and 
then consideration must be paid to the coronoid notch, the base of the coronoid 
process, and the apex of the buceal pad, whenever the position of these ‘‘land- 
marks’’ can be clearly determined. In young persons and in patients in whom 
the ramus is short, the puncture should be made closer to the occlusal plane. 
In such eases Sicher’s directions are followed and the injection is made 3 to 4 
mm. above the occlusal plane. In half my skulls the lingula lay at most 4 mm. 
above the occlusal plane. 

For every injection one should, as far as possible, make sure that the point 
of the needle is in the pterygomandibular space and in contact with the bone, 
and that the anesthetic enters without resistance, which is the case when the 
level is correct. 

When the ramus is long, the lingula may be assumed to have a high position, 
and therefore in such cases one should take care that the injection is not made 
into the internal pterygoid muscle. If the teeth are lacking, the landmarks 
indicating the height of the insertion are appropriately found by palpation. 

When using anesthetics that take effect quickly, it seems particularly im- 
portant to locate the pool as close to the nerve as possible. The fluid is very 
quickly absorbed from the pool and does not permeate through the surround- 
ings as does a more slowly absorbable anesthetic. The nearer to the nerve one 
gets, the quicker will anesthesia occur and the less fluid will be required. The 
duration of the anesthesia will thereby be considerably reduced, which in many 
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cases is a great advantage. If procaine is used for mandibular anesthesia, the 
effect endures for more than two hours. If Xylocaine is used instead, the 
anesthetic effect will not be so lasting, particularly if the adrenaline content is 
low and the amount of injected fluid small. 


The Distance Between the Tip of the Lingula and the Mandibular 
Foramen.—It has earlier been assumed that the lingula and the mandibular 
foramen are approximately on the same level above the occlusal plane. In 
order to estimate the correctness of this assumption, I have in 115 jaws meas- 
ured the distance from the tip of the lingula to the mandibular foramen (Fig. 
10). The results of these measurements show that the inferior alveolar nerve 
disappears into the mandibular foramen at a greater or lesser distance from the 
tip of lingula. The mean distance was 8.3 + 0.22 mm., and the standard devi- 
ation, 2.32 mm. The distances ranged between 2 and 14 mm. The following 
shows the variation computed for a normal distribution: 


BETWEEN THE BELOW LIMITS PER CENT 
6.7— 9.9 mm. 50 
5.6-11.0 mm. 75 
4.5-12.1 mm. 90 
3.8-12.9 mm. 95 
2.3-14.3 mm. 99 


The mean values for the right and for the left halves of the jaw were also 
compared. No systematic disparities could be found. The mean for the right 
side was 8.23 and for the left, 8.36 mm. The difference is 0.13 + 0.19 mm., and 







THE TIP OF THE 
LINGULA 





OCCLUSAL PLANE 


FORAMEN MANDIBULAE 


Fig. 10.—The distance a between the tip of the lingula and the mandibular foramen as the 
average of 115 measurements 8.3 + 0.22 mm. and with a standard deviation of 2.32 mm. 


thus not significant. It may be said, therefore, that if there is a difference as 
between the right and the left side, it depends on chance which side exhibits the 
greater distance. As expected the 115 differences between right and left were 
normally distributed with a standard deviation of + 2 mm. around zero. In 45 
eases the distance was greater on the left and in 42, on the right side of the 
jaw. The maximum difference was 7 mm. (greater on the left side) and 6 mm. 
(greater on the right side). In the remaining 28 cases the distances were equal 
on the two sides. Employing the values obtained, I have caleulated the proba- 
bility (as a percentage) for a given maximum difference between the two sides 


of the jaw (Table IT). 
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Also in respect to the height of the lingula above the occlusal plane, the 
left and the right measurements were compared (46 cases). Here, too, it was 
found that any differences were due to random variation. The mean for the 
right half of the jaw was 4.65 mm. and for the left, 4.52 mm. As is evident, 
difference 0.13 + 0.32 mm. is not significant. Among the 17 cases a higher value 
was found for the right side; the maximum difference was 6 mm. The left side, 
similarly, showed higher values in 17 eases, the greatest difference for this side 
being 5 mm. In the remaining 12 cases both sides exhibited the same value. 
The standard deviation of the difference around zero was 2.16 mm. The proba- 
bility for a given maximal difference as between the two sides of the jaw in 
respect to the height of the lingula above the occlusal plane is given in Table II. 


TABLE II. THE PROBABILITY (PER CENT) THAT THE DIFFERENCE BETWEEN THE RIGHT AND 
THE LEFT SIDES OF THE JAW IN RESPECT TO THE DISTANCES BETWEEN THE TIP OF LINGULA 
AND FORAMEN MANDIBULAE AND BETWEEN THE TIP OF THE LINGULA AND THE 
OccLusSAL PLANE Is LESS THAN A CERTAIN INDICATED VALUE* 











PROBABILITY OF DIFFERENCE 
THE TIP OF LINGULA AND 





THE DIFFERENCE BETWEEN 





| 
THE RIGHT AND THE LEFT | THE TIP OF LINGULA AND | THE OCCLUSAL PLANE 
SIDES (MAX. IN MM.) FORAMEN MANDIBULAE (PER CENT) 
0.5 20 | 18 
1.0 38 35 
1.5 55 | 51 
2.0 68 64 
2.5 79 74 
3.0 87 83 
3.5 92 89 
4.0 96 93 
4.5 98 96 
5.0 99 98 
5.5 99.4 | 98.8 
6.0 99.7 99.4 








*Obviously subtracting the percentages shown in the table from 100, the probability of a 
difference between the right and the left side which is greater than the one given in the first 
column is obtained. If the probable figures given in the table are halved, the probability that 
the distance of a certain side is greater or smaller, respectively, is obtained. 


In view of the fact that the mandibular nerve disappears into the bone 
a little below the lingula, it should be possible to reach the nerve even when the 
puncture is low. By inserting the needle as far dorsally as possible from the 
molar region of the opposite side, the nerve can in most cases be reached below 
the level of the lingula, but the method is uncertain and associated with a good 
deal of risk. The nerve and the blood vessels cannot get out of the way, and 
the fluid may be injected into blood vessels or the nerve may be sev erely injured, 
apart from probable damage to the covering muscle. 

The measurements carried out in respect to the position of the lingula 
demonstrate that this is extremely variable, since in no less than 4.8 per cent 
of cases the lingula may lie more than 10 mm. above the occlusal plane. 

In patients in whom the lingula oceupies this high position there is a risk 
that anesthesia will be inadequate or unsuccessful, with subsequent ineon- 
venience of tissue lesions. Any resistance to the insertion of the needle and to 
the entry of the liquid should be carefully observed as indicating faulty choice 
of the injection site, a fact that should always be kept in mind. 
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For the rest reference is made to what is said previously concerning the 
height of the lingula and the height of the puncture conditioned thereby. 

Apart from this the position of the lingula is most important in determining 
where to saw off the ramus in prognathism operations. Although, strictly speak- 
ing, it is another problem, this may appropriately be discussed here (Fig. 11). 





Fig. 11.—Lingula mandibulae, the small process facing backward-upward, covering, as it 
were, the frontal orifice to cannalis mandibularis, is sharply marked here. The “base” of the 
coronoid process (see Fig. 1) lies in a horizontal plane above the lingula. The narrowest part 
of the ramus and “Lindsay’s point’”’ is about on a level with the lingula. 


The cut must be made above the mandibular foramen but at an adequate distance 
from incisura semilunaris. By means of measurements on 105 jaws I have found 
that the mean distance from lingula to incisura is 16 + 0.24 mm.; o + 2.49. Conse- 
quently the available latitude is not great, and therefore the cut should be as 
close to the lingula as possible. When the inside of the ramus is exposed from the 
dorsal edge to crista temporalis, the lower border of the exposed area is on a 
level with the lingula. Here the resistance offered by ligaments and muscle in- 
sertions and the usually slightly projecting upper lingula is so considerable that 
the raspatory cannot penetrate any further, when it is used with edge downward. 

In my operations for prognathism, I have exposed with the raspatory the 
medial surface of the ramus immediately above and against the tip of the lingula, 
against which I have then placed the edge of a personally designed protective 
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spatula. If this spatula lies against the lingula, it is possible to saw without 
damaging the nerve sheath filament or tearing tissues medially. The nerve 
enters the mandibular foramen 8.3 + 0.22 mm. below lingula (o + 2.32 mm.). If 
the saw is placed so that the cut comes immediately below the lower edge of 
the protective spatula resting against the lingula, the level is correct. 








Fig. 12.—The most appropriate direction of the needle in the “1, 2, 3 method.” (See Fig. 13.) 

As has been pointed out the second cardinal point in mandibular anesthesia 
is the lateral orientation of the needle in relation to the molars. According to 
generally recommended practice, the needle is inserted between crista anterior 
and crista temporalis, in order that thereby the operator may quickly ascertain 
the position of ramus ascendens, for the object is to slide the needle along the 
bone on the medial face of the ramus until an appropriate depth has been reached 
for the bulk of the anesthetic. It should be noted that the needle should not 
be inserted directly opposite the molars. Ramus ascendens is located much 
farther laterally. Ten millimeters have been indicated as a suitable distance 
from the sagittal plane through the molars. The crista anterior is palpated, 
and the needle is inserted just medial to the finger tip and pushed into the 
bone (about 10 mm.), after which it is withdrawn until the point is just under 
the mucous membrane, and then moved over crista temporalis. Then the medial 
side of the ramus is palpated in a direction from the molars on the opposite side. 
In this way the needle is prevented from piercing the temporal tendon (Fig. 12). 

After greater practice, however, it is usual to push the needle in medially 
to crista temporalis and to go more directly toward sulcus colli—the direct 
method (Levitt) (see Fig. 14)—in contradistinction to the earlier indirect or ‘‘1, 
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2,3 method.’’ (Fig. 13.) A more detailed description of the method cannot be 
given heré, but I refer to the schematic drawings showing the direction and 
path of the needle at different phases of the injection procedure. 

The third cardinal point is the penetration depth. According to Kantoro- 
wiez, Winter, Seldin, Nevin, and Sicher, the anesthetic should be deposited in 
the dorsal part of sulcus colli mandibulae. As a rule the needle is not actually 
allowed to enter the suleus but is checked in front of it. In order to get some 
idea of the pentration depth, I have carried out a number of measurements in 
respect to the distance between the mucosal surface and sulcus colli. 











; Fig. 13.—The “1, 2, 3 method.” Needle 1. Insertion of needle striking bone. Needle 
2. Injection for lingual nerve. Needle in lateral contact with the internal oblique line. Needle 
3. Injection for inferior alveolar nerve. Needle striking posterior boundary of mandibular 
sulcus. c, Ramus ; d, pterygomandibular space; e, inferior alveolar artery and nerve; f, inter- 
nal pterygoid muscle; g, lingual nerve; h, external oblique line; i, internal oblique line; 
k, postmalar fossa. (From Nevin and Puterbaugh.) 


If this distance were constant, it would obviously be of the utmost im- 
portance, in order exactly to place the main pool of anesthetic, to know how 
great it is. However, as we shall see, it varies considerably, which was only 
to be expected. According to measurements made by Bela von Simon, the 
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distance from the mucosal surface to lingula mandibulae is 25 mm. He ob- 
tained this value by measuring horizontal sections of anatomical preparations, 
on a level with the lingula. It would, of course, not be feasible to make similar 
measurements on actual patients, and on autopsy specimens naturally only 
a comparatively small number of measurements can be made on section prepa- 
rations. 

On the other hand, the distance to suleus colli ean very well be measured 
on patients, and by making a large number of such measurements an idea may 
be obtained of the variations in this distance. As a rule the suleus can be 
palpated with the tip of the needle, but in many eases the sulcus is not clearly 
marked. 

In order to find the distance from the mucosal surface to suleus colli man- 
dibulae, I have taken measurements on 215 patients. The needle was inserted 
in the mucosa, usually 10 mm. above the occlusal plane and in such a manner 
as to secure the shortest distance to the suleus. With few exceptions this will 
be the case if the insertion is made just lateral to plica pterygomandibulare 
with the needle directed from the opposite premolar region or, when the angle 
is large between the ramus and the sagittal plane, from the molar region 
(Fig. 14). 





Fig. 14.—Horizontal section through the ramus, 10 mm. above the occiusal plane, with 
the direction of the needle between the heavy mucosal outline and sulcus. Insertion just 
lateral to plica pterygomandibulare (p). 


The medial side of ramus ascendens was palpated with the tip of the needle, 
which was then introduced into the usually distinguishable sulcus colli man- 
dibulae. The part of the cannula which lay within the mucous membrane was 
marked off with tweezers placed up against the mucosa and then measured. 
No measurement was taken unless the suleus was clearly palpable. For the 
sake of further orientation, the distance to the dorsal margin of the ramus 
was sometimes palpated with the tip of the needle. Certain differences must 
obviously occur, all according to the position of the needle in the suleus, but 
their order of magnitude must be so small in proportion to the measurements 
on the whole that they can be neglected. 
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Our investigations on anatomical preparations seem to indicate that the 
nerve is pressed down in the suleus by the pterygoid muscle as soon as the 
mouth is opened. 

If, as Sicher has shown, the nerve passes only near to this sulcus, the anes- 
thetic ean be deposited laterally and dorsally to the nerve provided that the point 
of the needle is placed in the suleus. If the needle is introduced for a distance 
of about 3 mm. less, contact being maintained with the ramus, the deposit of 
anesthetie will be located frontally of the nerve, when, of course, the injection 
ean be as effective. However, in order to judge the distance in front of the 
nerve, the distance to the suleus must first be ascertained. Then, in a renewed 
or later repeated injection, the needle is inserted through the mucosa a 3 mm. 
shorter distance to contact with bone. 

The risk of the needle’s breaking, and that the injection enters the parotic 
capsule, will be reduced, especially for an inexperienced operator, if the pene- 
tration depth is less, a matter to which I shall return later. 

It should be noted that the distance to the suleus varies according to the 
point of insertion in the mucosa. In the ease of the measurements referred to 
here, the needle was inserted (Fig. 14) just lateral to plica pterygomandibulare 
and in a horizontal plane which was ecaleulated to lie 10 mm. above the occlusal 
plane. This gives the shortest distance between the mucosa and suleus. The 
needle has to pass through the maximum distance with the ‘‘1, 2, 3 method”’ 
(Schmidt, Fischer), when the puncture is made between crista anterior (linea 
obliqua externa) and erista temporalis (linea obliqua interna). Then the 
distance will be a few millimeters longer than if the needle is inserted at a 
point close to, and lateral to, plica pterygomandibulare. 

In some eases, during the measurements, the needle entered the internal 
pterygoid muscle, and therefore a fresh point of insertion had to be chosen 
more than 10 mm. above the occlusal plane. Suleus colli lies above and dorsally 
to lingula obliquely backward and upward, and the higher up on the ramus the 
closer the suleus gets to the dorsal margin. It is bounded frontally by a more 
or less marked bony torus, crista colli (Fig. 1), which the point of the needle 
usually slides over, so to speak, on the way in to the suleus. 

In this connection it will be of a certain interest to present a number of 
my own measurements on the bone itself, on the dorsal margin on the medial 
side of the ramus between crista anterior and suleus colli. The result of these 
measurements will be seen in Tables III and IV and will be of some importance 
for the penetration depth to suleus above lingula in the case of mandibular 
anesthesia. 

It emerges from the table that the values vary around a mean of 23.6 mm. 
The variation seems to be connected with the fact that certain persons have a 
more or less broad ramus (Tables III and IV) and a more or less thick mucosa. 
The shortest distances seem to be met with in younger and elderly and thin 
individuals. Simon found by measurements of 750 horizontal sections values 
between 22 and 44 mm. 
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Here it may be of interest to compare the values found with the various 
penetration depths associated with different methods of applying mandibular 
anesthesia. 


TABLE III, THE MEAN + THE STANDARD ERROR OF THE MEAN (M + E(M) AND THE STANDARD 
DEVIATION (¢) OF SOME MEASUREMENTS IN MILLIMETERS ON RAMUS ASCENDENS, MANDIBULAE 











" HORIZONTAL SECTION THROUGH ne eo = 


NUMBER | | 











| 
| 
RAMUS 10 MM. ABOVE THE OF 
OCCLUSAL PLANE MEASUREMENTS | CASES M+E(M) o 
The width of | 100 | 33.4 + 0.36 3.63 
ramus = 81 
Back edge — | 100 | 97 + 0.23 2.29 
A suleus = b} 
Crista anterior — | 100 23.7 + 0.31 3.12 
suleus =e 





The width of ramus on a level with ‘‘Lindsay’s point’’ 
was, aS an average of 87 measurements, 33.40 + 0.40 o 
+ 3.69, and thus, as was to be expected, somewhat less 
than 10 mm. above the occlusal plane. 





<— o> /e—-- & — 
— 








Students have to learn the ‘‘1, 2, 3 method’’ for instructional reasons (Figs. 
12 and 13). With increasing experience, however, the dentist soon turns to a 
direct method in which the puncture is made close to, and lateral to, crista 
temporalis (linea obliqua interna), or as shown in Fig. 14. Some fluid is de- 
posited at a depth of 3 to 5 mm. below the mucous membrane, to anesthetize 
the lingual nerve ; continuous contact with the bone being maintained, the needle 
is then pushed deeper and deeper in, till it is as close as possible to the nerve. 
This is the ease if the point of the needle enters sulcus colli. However, for the 
inexperienced operator it may be difficult to find the suleus or, as mentioned 
previously, it may be absent or difficult to palpate. The usual practice, there- 
fore, is to choose a penetration depth of 20 mm., according to Thomsen, Trauner, 


TABLE IV. PER CENT oF CASES, BETWEEN SOME LIMIT VALUES FOR THE MEASUREMENTS 
SHOWN IN TABLE I. THE TABLE IS INTENDED TO SHOW THE VARIATION IN THE 
MEASUREMENTS, NOT THEIR ABSOLUTE VALUES 








| BETWEEN THE VALUES GIVEN BELOW LIE 











ae MEASUREMENT _ _ | 50% 75% 90% 95% 99% 
Width of ramus | 31-36 29-38 27-39 26-40 24-43 
Distance back edge-sulcus 8-11 7-12 6-13 5-14 4-16 


Distance crista anterior-suleus | 23-26 20-27 19-29 18-30 16-32 
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Bichelmayr, and others; Fischer suggests 15 to 20 mm. and Hylin 23 mm. Bela 
von Simon exerts pressure with the finger on the mucosa medial to crista tem- 
poralis, after which he inserts the needle to a depth of 18 to 20 mm., but he 
always uses a long needle. If the needle is pushed further in, which it usually 
is, too much of the anesthetic will infiltrate into the parotid gland, leading to 
paralysis of the corner of the mouth, says von Simon. Nevin inserts the point 
of the needle in the depression between the internal pterygoid muscle and the 
temporal tendon, and pushes it in until it contacts the bone. ‘‘The needle has 
now entered the suleus. .. .’’ 

According to the assumption of Nevin, 10 to 35 mm. is the range of vari- 
ation of the distance from point of insertion to suleus; von Simon estimates 
the distance at 20 to 25 mm. In my own measurements on 100 skulls the mean 
distance from crista anterior to suleus colli mandibulae was 23.67 + 0.31 mm. 
(Table III). The values obtained tallied well with the mean distance from 
mucosa to suleus, which was 23.6 + 0.17 mm. 

Gottlieb holds an opinion differing widely from those of other authors. He 
considers that it is enough to insert the needle a few millimeters this side of 
erista temporalis, and anesthesia is complete after four to five minutes. The 
reason it usually takes fifteen to twenty minutes, according to Gottlieb, is that’ 
the anesthetic is deposited too far back. He uses a short cannula for both tuber 
and mandibular injections, as he considers it unnecessary to employ needles 
of two different lengths. The distance from Gottlieb’s depot to the nerve must 
in any case be much longer than if the depot is made with the needle introduced 
to a depth of 20 mm. (Fischer, Thomsen, Mead) or with its point in suleus. 
How Gottlieb secures adequate anesthesia with a penetration depth of only 
a few millimeters is difficult to understand considering the actual distance to 
the nerve. However, he does not mention the amount of fluid injected. 

The cannula used by Gottlieb appears to be Freienstein’s short model, No. 
17 a, with a free length of 16 mm. With Gottlieb’s technique, this short length 
is more than sufficient, since even in the upper jaw he inserts the needle only 
a little way. The type of cannula usually employed is Freienstein’s No. 17 ¢ 
with a free length of 35 mm. Von Simon, among others, recommends this 
length. Admittedly he considers a penetration depth of 18 mm. to be quite 
sufficient, but nevertheless he does not use a short needle, probably for reasons 
to which I shall come presently. The thicker needle, No. 1, which has been 
recommended (Hylin) for mandibular injections has by now probably been 
superseded by No. 17 e. 

For surgical reasons, in making any kind of injection it is a standing rule, 
which for the rest is strongly emphasized in textbooks on anesthesia, that part 
of the cannula must remain outside the mucosa or skin. The reason is that the 
needle usually breaks close to the socket. Here spots of rust are likely to de- 
velop, and the material is weakened. Thus, if the needle breaks, it is easy to 
withdraw it if some of it projects outside the skin or mucosa. In his textbook, 
Lundy, for example, issues a warning against using needles with so short a 
cannula that after it is in position some part of it does not project outside 
the tissue; this was already pointed out in his time by Braun. If the needle 
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is so short that the mucosa must be pressed in and the bone encountered at 
depth, there is a risk that the needle will break off. Mead changes his needles 
every Monday to minimize the risk of breakage, and recommends 23-gauge (0.47 
mm.) needles of a length of 42 mm. ‘‘A needle,’’ says Mead, ‘‘usually breaks 
at or close to the socket, and the operator must always take great care that at 
least 10 mm. remain outside the tissue.’’ Also, Seldin, Atterburg, and Hickey 
emphasize the importance of using a needle of adequate length. Kantorowicz 
is of the opinion that it would be hazardous to employ a needle as short as 20 
mm., when perhaps it must be inserted to a depth of as much as 20 mm. [If it 
breaks it disappears into the tissue. Gottlieb seems to be the only one to recom- 
mend a short cannula. But, nevertheless, he has part of the cannula outside 
the mucosa. As mentioned, he maintains that when long needles are used the 
time of waiting is longer, and there is a risk of paresis of the facial nerve. This 
risk will probably be very slight if the point of the needle is kept in contact with 
the medial side of the ramus and, in the ease of considerable depths, sulcus colli 
mandibulae is palpated. Weinberger advises the use of a needle about ‘‘1 inch 
(20 mm.)’’ long and a penetration depth of 10 mm. He considers that a short 
‘ cannula is preferable, because it is less easily bent. The short cannula has one 
advantage. With a short cannula it is much easier to pierce the rubber seal on 
the modern type of bottle in which the anesthetic liquid nowadays is supplied, 
when the preparation is to be drawn up into the syringe. That better anesthesia 
results when a short cannula is used is, as Nevin says, absurd; and a long 
needle must be used, so that the needle may not disappear in the tissue, if the 
needle should break. 

The distance between sulcus colli, at 10 mm. above the occlusal plane, and 
the dorsal margin of the ramus—and the parotid gland—was 9.74 + 0.23 mm. 
(Table III). Thus, in the majority of cases this distance is so great that there 
is hardly any risk of injecting into the parotid capsule. If the point of the 
needle is in contact with the bone, the anesthetic will be deposited in the 
pterygomandibular space. 

The 215 measurements of the distance between the mucosal surface laterally 
to plica pterygomandibulare and suleus colli were made under anesthesia with 
1.5 ml. 2 per cent Xylocaine deposited in the suleus. No diffusion into the 
parotid gland and no involvement of the facial nerve was observed. 

The usual penetration depth of 20 mm. seems to be adequate for depositing 
the anesthetic close to the nerve, even if the needle must be inserted somewhat 
deeper for ordinary direct anesthesia than in the case of my measurements. 
The depth recommended by Hylin, 23. mm., when the ‘‘1, 2, 3 method”’ is fol- 
lowed may be said approximately to correspond to the mean distance of 23.6 mm. 
It is best for the experienced operator to search for the sulcus with the point 
of the needle. A needle 42 mm. long, with a free length of 35 mm. after deduc- 
tion of the 7 mm. socket, will still be appropriate, in view of the measurements 
made. To use cannulas so short that they disappear completely into the tissue 
when the injection is made must be considered to involve all too great risks, 
particularly for the inexperienced operator. 
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Summary 


By means of measurements on both anatomical preparations and on pa- 
tients, I have attempted to judge the reliability of current methods of anes- 
thetizing the mandibular nerve. In order to desensitize quickly this nerve with 
small amounts of a local anesthetic, it is essential to deposit the fluid as close 
as possible to the nerve. This is particularly important in the case of Xylocaine, 
which is absorbed very rapidly. I claim that the anesthetic must not be de- 
posited below a plane through the lingula. The heights recommended by vari- 
ous authors have, therefore, been compared with the position of the lingula. 
If the needle is inserted in a plane parallel to, and 10 mm. above, the occlusal 
plane, or on a level with the coronoid notch, it is considered certain that it will 
enter above the lingular level. Sicher states that a clearance of 3 to 4 mm. is 
adequate. The comprehensive measurements carried out for the present investi- 
gation show that in most eases the coronoid notch is on a level with the lingula, 
but also that in many cases it lies below the latter. As a rule, the ledge on the 
erista anterior which marks the base of the coronoid process is situated a few 
millimeters higher, and consequently is above the lingula. However, in many 
eases both these landmarks are absent or difficult to palpate. The mean distance 
of lingula above the occlusal plane is 4.9 mm., and it exceeds 10 mm. in 4.8 
per cent of the cases. Consequently an insertion level of 3 to 4 mm., as sug- 
gested by Sicher, is not generally correct. In order to check the suitability 
of the generally accepted level of 10 mm. above the occlusal plane, the distance 
should be compared with the position of the coronoid notch, the base of the 
eoronoid process, and also the apex of the bueeal pad. These landmarks would 
seem to afford a fairly safe guide to the proper point of insertion, except when 
they are situated close to, or below, the occlusal plane. It has also been as- 
sumed that suleus colli mandibulae is located between the anterior two-thirds 
and the dorsal one-third of the inside of ramus ascendens. Control measure- 
ments demonstrate that the position of suleus colli mandibulae is very variable 
(Table III). 

In order to judge the most suitable depth for the puncture the distance 
from mucosal surface to suleus has been measured. The mean of these distances 
is 23.6 + 0.17 mm. with a dispersion of + 2.46 mm. The considerable variations 
are due to anatomic conditions: broad or narrow jaw (Table III), thick or 
thin mucous membranes. The distance seems to be smallest in young and 
elderly persons. The greatest distances did not exceed 30 mm.; consequently 
the needle usually employed, with an over-all length of 42 mm. and 35 mm. 
of free cannula from the socket-piece to the point, seems satisfactory. If the 
needle is inserted at a point close to, and lateral to, plica pterygomandibulare, 
i.e., medial to erista temporalis, in a direction from the second premolar on the 
opposite side, and pushed in till it contacts bone and then on to suleus colli, 
an adequately long piece will remain outside the mucous membrane for the 
needle to be removed in the event of breakage. The needle usually breaks close 
to the socket. Textbooks on injection technique state that the lingula and the 
mandibular foramen are situated on the same level, but my measurements show 
that the tip of the lingula lies 8.3 + 0.23 mm. above the mandibular foramen. 
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This knowledge is of some significance both for anesthesia and for operation 
in prognathism. I also indicate a special technique to avoid injury to the 
mandibular nerve when ramus ascendens is sawed through. 
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ANESTHETIC EXPLOSION DANGERS IN DENTAL 
OPERATING ROOMS 


Bruce L. DoveG.as, A.B., D.D.S., West Hempsteap, N. Y. 


peat of the explosion dangers peculiar to the hospital operating room 
van be equally hazardous in the dental office in which inflammable anes- 
thetic agents are used. As a matter of fact, the common neglect of such con- 
siderations in dental operating rooms would seem to accentuate the danger. 

Cyclopropane is the most dangerous of the explosive anesthetic agents 
but it is rarely, if ever, used in dental offices. The inereasing popularity of 
divinyl ether (Vinethene), the use of diethyl ether and ethylene, warrant 
attention to factors preventing explosion hazards in the dental operating 
room. 

The safety of Vinethene as a dental anesthetic depends upon the condi- 
tions prevailing in the particular ease. A representative of Merck & Com- 
pany, Ine., manufacturers of Vinethene, emphasizes that ‘‘it is essential that 
appropriate safeguards be taken to prevent the accumulation of static elec- 
tricity.’” 

It is important to realize that the mixture of inflammable gas and oxygen 
must reach a specific ratio in order to cause an explosion (refer to Table I). 
This is a rare occurrence in open air, but the mouth is an ideal location for 
this mixture to be formed. If a dental burr is revolving on bone or tooth 
structure during the administration of Vinethene, ether, or ethylene and 
oxygen anesthesia, in combination with a moving engine cord, there is always 
the possibility of an explosion. 


TABLE I. LIMITs oF FLAMMABILITY OF ANESTHETICS* 





a l ~ LIMITS OF FLAMMABILITY _ 
DENSITY | , : 

















OF AIR 

ANESTHETIC TAKEN __INAR _IN OXYGEN | IN NITROUS OXIDE 

AGENTS AS 1 _ tow | _vup_| ow | _vuPp_| ww | _ UP 
Ethylene | 0.97 | 305 | 28.6 290 | 79.9 | 190 | 40.2 
Cyclopropane 1.45 240 | 10.3 248 | 600 | 160 | 303 
Ethyl chloride 2.23 4.00 | 148 405 | 67.2 | 2.10 | 32.8 
Ether-divinyl 2.42 | 1.70¢ | 27.07 185 | 855 | 140 | 248 

Ether-diethyl 2.56 | 1.85¢ | 36.5¢ | 210 | 820 | 150 | 242 — 
Nitrous oxide 1.52 | Not flammable Not flammable | Not flammable 








*(After Thomas, George J.: J. Am. Assoc. Nurse Anesthetists 18:26-29, 1950.) 
+Tests made in 8 liter, cylinderical, closed steel bomb. 


General Considerations 
Tragedies from fires and explosions have occurred in operating rooms 
as long as inflammable anesthetic agents have been used. Though such acci- 
dents happen only once in approximately 100,000 anesthesias, the situation 
is usually a catastrophic one when it does occur. 
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As long as inflammable or explosive gases or combinations of such gases 
are used it is advisable for both the surgeon and the anesthetist to take every 
precaution to avoid or at least minimize any danger from sparks, flames, or 
explosions. . 

Statie electricity is one of the main causes for explosions of anesthetic 
agents. It is, in essence, electricity at rest and is generated from friction 
between dissimilar or nonconductive materials. It is virtually impossible to 
prevent electrostatic changes due to continuous activity, but the accumula- 
tion of these changes can be prevented by providing paths for release as fast 
as they are generated. This can be accomplished by an efficient conductive 
floor and proper grounding of all movable objects, either with specially de- 
signed chains or wet towels. Experiments show that floors made from magne- 
sium oxychloride and finely divided metallic copper have low electrical resis- 
tance and are more desirable than rubber, linoleum, porcelain tile, or marble. 
Conductive or leather-soled shoes should be worn by all personnel in the room 
to allow a free flow of static charges into the ground.’ 

Open flames, such as those provided by alcoho] lamps, Bunsen burners, 
and matches, should be prohibited in rooms where anesthetics are used or 
stored. High frequency cauteries or coagulators should not be allowed within 
a distance of two feet from the mouth of a patient receiving inflammable 
anestheties.® 

On rare occasions, explosions of ether have resulted from the effects of 
sunlight. Ether should be stored in dark glass bottles or the original can 
and should be removed from the anesthetic machine at the end of each day. 

Electrical equipment should be inspected frequently to detect faulty 
operation. Roentgen-ray and fluoroscopic equipment can cause fire or ex- 
plosion when inflammable anesthetic agents are being used. 


Factors Causing Explosion 

There are four essential factors required for the development of an ex- 
plosion :? 

1. There must be combustible gases or vapors; these gases or vapors 
consist of cyclopropane, ethylene, diethyl ether, divinyl ether, or a combina- 
tion of these with each other or another substance. 

2. There must be oxygen since it is essential to all ordinary combustion. 

3. The ratio of gas and oxygen must be within certain limits, as shown 
in Table I; flames instead of explosions may occur when the ratios are outside 
of these limits. 

4. There must be an ignition source, which can consist of small flames, 
ineandescent surfaces, local combustion initiated by catalysts and electric 
sparks. Among the electrostatic hazards are the engine belt on a dental 
motor, or the rotating burr, or the engine itself. Electrocautery or electro- 
surgical equipment offers obvious dangers. 

The humidity of a room can effect the accumulation of static electricity. 
Most authorities agree that air-conditioned rooms are desirable in warm, 
sultry weather.’ 
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Floors for Anesthetizing Areas 


In considering floors for anesthetizing areas, the special function which 
should be most stressed is that the floor must be able to carry away or dissi- 
pate ‘‘static.’’ Thomas‘ stresses the importance, therefore, of conductive floor- 
ing of magnesium oxychloride and finely divided metallie copper. 

Dr. George Thomas, Professor of Anesthesiology at the University of 
Pittsburgh Medical School, in conjunction with the United States Bureau 
of Mines, has spent a great deal of time investigating the problem of anes- 
thetie explosions and is admittedly the foremost expert on the subject. He 
has devised the following table of rules for avoiding fires and explosions :? 

1. Avoid wool, silk, nylon, sharkskin, noneconductive rubber, plactics, ete., 
in anesthetizing locations. 

2. Keep visitors away from the anesthetist and his equipment when us- 
ing inflammable anesthetic agents. 

3. Use extreme caution in moving anesthetic appliances. In this regard, 
a communication from the McKesson Appliance Company advises that both the 
patient and the equipment should be touched before releasing the gases, there- 
by assuring that the anesthetic unit and the patient are at the same potential, 
if any.® 
4. Caution should be exercised in connecting and disconnecting masks, 
breathing bags, or tubes because handling ean produce electrostatic charge. 

5. Conductive soled shoes should be worn in the operating room. If 
these are unobtainable, leather soles are less objectionable than ordinary 
rubber or composition shoes. 

6. Conductive floors should be installed in all anesthetizing locations. 

7. All equipment on the floor should make proper electrical contact with 
the floor. 

8. Paper wrappings should be removed before placing gas cylinders in 
service so that the cylinder label can be clearly visible. 

9. Do not permit oil, grease, or inflammable liquids to come in contact 
with oxygen cylinders, valves, regulators, gauges, or fittings. 

10. Do not lubricate regulators, fittings, or gauges with oil or any other 
inflammable substance. 

11. Always clear the particles of dust and dirt from the outlet of each 
eylinder by slightly opening and closing the valve before applying any fitting 
to the cylinder. 

12. Do not permit oxygen to enter the regulator suddenly. Open the 
valve slowly. When opening the valve, point the face of the regulator gauge 
away from the operator and other personnel. 

13. Do not use oxygen fittings, valves, regulators, or gauges for any serv- 
ice except oxygen. 

14. Gases should never be mixed in, or added to, an oxygen cylinder 
or any other cylinder. 

15. Do not attempt to use regulators that are in need of repair, or eyl- 
inders having valves that do not operate properly. 
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16. Do not attempt to repair defective oxygen equipment unless properly 
trained and qualified for such work. 

17. Cylinder valves should be fully opened when in use. 

18. Cylinder valves should be closed at all times except when gas is ac- 
tually being used. 

Always be on the alert against that silent, unseen hazard that is least 
understood and most neglected, ‘‘statie or frictional electricity.’’ A spark 
that can scarcely be seen or felt can prove disastrous. 

Buckles® adds as a final precaution to eliminate the practice of ‘‘washing 
out the patient’’ and the apparatus with oxygen following the anesthesia. 
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Oral Pathology 


ANLAGE TUMORS ABOUT THE MOUTH 


BéLa Havrert, M.D., Houston, TExas 


TISSUE, an organ, or a part of the body develops from given areas or ag- 

gregations of cells in the embryo. Such areas are designated as the anlage 
for these structures. The germ layer, ectoderm, is the anlage for the central 
nervous system, for the skin and its appendages, and for the enamel of the teeth. 
The germ layer, mesoderm, is the anlage for the skeleton, the striated muscle, the 
blood vessels, the connective tissue, and for the pulp, dentine, and cement of 
the teeth. Cells are frequently left over in the process of development of the 
tissues or organs. These leftover cells, or cell rests, form nevi of the skin, is- 
lands of thyroid, parathyroid, and thymie tissues, islands of cortical tissues of 
the adrenal glands, islands of aberrant pancreatic tissue in the wall of the stom- 
ach, the duodenum, the small intestine and elsewhere, and also aberrant bile 
duets in the wall of the gall bladder. Such cell rests also form the epithelial 
cell nests found in the gums and about the hypophysis (Fig. 1). These cell 
rests usually remain dormant. Under as yet indeterminable circumstances, 
they may, however, begin to multiply and they then become parent cells of a 
neoplasm. 

Neoplasia is the new formation of atypical tissue. According to present 
knowledge, neoplasms are derived from cells of the individual. The neoplastic 
cells making up a growth are either of anlage origin or of body cell origin. 
Those of body cell origin develop from cells of the individual still capable of 
cell division. Those of anlage origin come from' dormant cell rests left over in 
the process of evolution of the individual. When a neoplasm arises, be it of an- 
lage or body eell origin, its cells have certain tendencies of their ancestor cell. 
These inherited tendencies reveal themselves when the neoplastic cell multiplies 
and attempts to reproduce the pattern usually formed by its ancestor cell. There 
are neoplasms so undifferentiated that their cellular origin remains undeter- 
mined. Most neoplasms, however, mimic some parts of the germ layers or are a 
sample of some tissue in a phase of its development from embryonic to fetal or 
adult stage. 

In other words, neoplasms of cell rest or anlage origin usually imitate the 
pattern of the tissue or organ in the formation of which the cell rest would have 
participated. Thus, depending on the stage of development of the individual 
at the time when the cells became segregated, these growths may be teratomas 
mimicking an individual, mixed tumors mimicking an organ, or they may be 
simple neoplasms mimicking a tissue.’ 





From the Laboratory Service, Veterans Administration Hospital, and the Department of 
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Neoplasms Mimicking Tissues.—A familiar example of tumors of anlage 
origin mimicking a tissue is the ameloblastoma, also called adamantinoma. The 
usual place for such a neoplasm to develop is in the mandible or in the maxilla. 
Oeeasionally it oceurs at the base of the skull about the sella turcica and is called 


Fig. 1. 


Fig. 1.—Epithelial cell rests about the hypophysis cerebri of a 51-year-old man (N-172-50). 
(x 60.) 


Fig. 2.—Ameloblastoma from the base of the skull, hypophyseal region, of a 55-year-old 
man (S-1078-51).  (X75.) 


a craniopharyngioma (Fig. 2). It is rarely observed in other locations like the 
tibia.2 Adamantinomas are composed of ameloblasts, the cells from which the 
enamel of the tooth develops. The ameloblasts arrange themselves into strue- 
tures mimicking the budding enamel body. Tall columnar epithelial cells pali- 
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sade about an angular space containing cells with round nuclei and stellate 
eytoplasmie processes. The central cells often liquefy and the space becomes 
filled with a fluid that stains faintly or does not stain so that the space appears 
empty in the microscopic preparation. These epithelial structures are within a 
loose fibrous connective tissue stroma containing the nutrient blood vessels. This 
stroma is provided by the surrounding connective tissue and is not an intrinsic 
part of the neoplasm. 


Neoplasms Mimicking Organs.—The odontomas, the mixed tumors of an- 
lage origin, and the tumors of retinal anlage are neoplasms about the mouth 
that imitate organs. The odontoma occurs in the mandible of young individuals 
and originates from tissues of the tooth bud. While the hard variety is perhaps 
a malformation rather than a neoplasm, the soft variety is composed of the 
young connective tissue of the developing dental papilla. The neoplasm usually 
contains islands or strands of enamel epithelium. In this growth both the con- 
nective tissue and the epithelial elements are neoplastic. 




















Fig. 3.—Lines of facial fissures along which mixed tumors of anlage origin usually occur. 


The mixed tumors of anlage origin are the most common of the group and 
are usually found about the mouth, particularly in the regions of the parotid 
glands; hence the name salivary gland tumor or mixed tumor of the parotid 
gland.* It is true that the usual location for such growths is in or near the 
parotid or submandibular glands, and occasionally in or near the sublingual 
glands or along the lines of fusion of embryonal facial fissures where salivary 
glands are numerous (Fig. 3). However, they have also been observed at sites 
distant from the head where salivary glands are not present. According to a 
recent survey, about 20 such neoplasms have been reported to date.* Of these, 
12 were on the upper extremities, 3.on the lower extremities, and 1 each in the 
inguinal region, the vulva, over the sternum, and in the mammary gland. More 
recently, 3 additional cases have been reported one each on the sternum, in the 
mammary gland, and on the back.’ A still more recent tabulation contains 36 
mixed tumors of the skin.® The fact that these neoplasms do occur in locations 
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other than the head favors the view that their development is not dependent 
on proximity to salivary glands. Furthermore, these growths usually do not 
reproduce nor imitate the structure of salivary glands. The growth occasionally 
extends into the near-by glandular tissue without disturbing or distorting the 
pattern of the salivary gland. There is, therefore, no good reason to assume 
an other than incidental relation between the neoplasms and salivary glands. 
The relation suggests a juxtaposition rather than derivation from salivary 
glands.” 

The size of mixed tumors of anlage origin ranges between 1 and 20 or more 
centimeters in diameter. They are usually globular, are frequently lobulated, 
and have a capsule, though occasionally no definite line of cleavage separates the 
growth from the surrounding tissues. The cut surfaces are varied and have no 
uniform pattern. Septa subdivide gray-white nodular fields. Within these 
are areas resembling young cartilage or spaces that contain a transparent or 
discolored coagulum. There is no fundamental difference in the gross appear- 
ance of the growths from the parotid regions and those occurring elsewhere on 
the face. 

The microscopic structure of these mixed tumors of anlage origin from 
whatever site is closely similar. Neoplastic epithelial elements are enclosed 
within neoplastic connective tissue, both in varying degrees of differentiation, 
frequently with apparent transformation of the epithelial elements into con- 
nective tissue elements. The epithelial cells are in sheets, nests, or strands con- 
nected with one another. In some fields they have no particular pattern; else- 
where a streamlike or concentric arrangement is discernible with intercellular 
bridges and occasional keratinized round masses forming epithelial pearls. 
Lumina resembling ducts of sweat glands are occasionally seen. Other lumina, 
small or large, are lined by cuboidal or columnar cells with severa! rows of cell 
nuclei. In the large cell nests pseudolumina, empty or containing a pink coagu- 
lum, are seen singly or in varying numbers. Occasionally acinar tubular struc- 
tures lined by cuboidal er columnar cells producing a mucinous or serous secre- 
tion are arranged in a glandular pattern (Fig. 4). 

Like the epithelial components, the neoplastic connective tissue elements 
forming the stroma vary in the degree of their differentiation. Fields of em- 
bryonal connective tissue composed of cells with stellate processes fade into a 
barely stainable ground substance. Other fields have young connective tissue 
producing collagen. Elsewhere adult connective tissue, embryonal, young, or 
adult hyaline cartilage and osteoid or osseous tissue are seen. Quite frequently 
a barely perceptible transformation of the pink ground substance into cartilage 
is observed. Again elsewhere epithelial cells may be scattered in nests or spread 
apart in single file and transformed into cartilage cells. In some growths a 
mucinlike fibrillar ground substance with scattered groups of epithelial cells 
fades gradually into young hyaline cartilage. Small groups of adipose tissue 
cells are contained. in some growths. Occasionally, round or oval empty spaces 
are seen lined by flat cells that resemble endothelial cells. The lumina of these 
are in groups and appear to connect with one another. In other fields, obviously 
epithelial cells line similar communicating spaces (Fig. 4). 
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4.—The varied patterns of microscopic structure are illustrated in mixed tumors of an- 
lage origin from 9 different individuals. ( X82.) 
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A rare type of mixed tumor of anlage origin is the tumor of retinal an- 
lage.* This neoplasm, composed of tissue elements of the retina, was first de- 
seribed in 1947. It occurred in the right maxilla of a 6-month-old infant. The 
growth measured 5 by 3 em., and on its eut surfaces was solid and slate black 
streaked with gray-white. Microscopically, cuboidal cells containing brown 
granules obscuring the nucleus lined slitlike lumina. In occasional lumina 
there were course infoldings resembling the ciliary processes of the eye. In 
immediate contact with the lumina and also elsewhere were nests of deeply 
stained, round or oval nuclei with practically no cytoplasm and some fibrils. 
The sheets of almost naked cell nuclei resembled the nuclear layers of the retina 
or the cells seen in neuroblastoma. All of these structures were within a deli- 
cate fibrillar ground substance containing round or elongated vesicular nuclei 
with hardly discernible cytoplasm fading into the fibrils. These fibers in places 
were delicate and wavy such as are usually seen within and around nerves. 
Elsewhere the fibers were collagenous. This neoplasm imitated the structure 
of the retina. Recently several similar cases have been reported * *% ** and an 
additional one observed by Wiglesworth.’? 


Neoplasms Mimicking an Individual.—A neoplasm occurring about the 
mouth and mimicking an individual is the epignathus. Such a growth was re- 
cently successfully removed from the mouth of a newborn infant by Ochsner 
and Ayers.'* The neoplasm was a teratomatous growth composed of tissues of 


all three germ layers. 
Comment 


Close scrutiny of the microseopie structure of all the neoplasms of anlage 
origin discloses some fundamental differences between them which aid in the 
understanding of their varied structures. They are all of ectodermal origin. 
Their ability to differentiate, however, depends on the stage of development of 
the individual when the anlage separated. Oldest of the group are, perhaps, the 
teratomas. These must have separated before the ectoderm differentiated into 
the three germ layers. Next are the mixed tumors where the anlage separated at 
the stage when its cells had as yet not acquired their dominant characters as ecto- 
dermal or mesodermal cells; hence, the capacity to differentiate into both ecto- 
dermal and mesodermal tissues. The adamantinomas or craniopharyngiomas are 
of the most recent genetic origin; hence their simple range of variation in cel- 
lular pattern. The stroma in these growths is contributed by the surrounding 
connective tissue; whereas in the mixed tumors and in the teratomas the stroma 
is a part of the neoplasm. The structural differences in the individual groups 
may be attributed partly to the influence of the environment on the growths in 
their respective sites and partly to the stage of evolution of the cell rests at the 
time of separation from the ectodermal anlage. 

All these neoplasms grow expansively, are more or less encapsulated, and 
therefore may be removed in toto. If left untreated, they may surround im- 
portant structures. Complete removal is not usually followed by recurrence; 
therefore, early recognition and proper treatment may cure all of them. 
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Summary 


Neoplasms of anlage or cell rest origin occurring about the mouth are de- 
rived from ectoderm. The cell rests from which the growths eventually develop 
apparently were separated at various stages of the development of the individ- 
ual, hence their varied patterns. Genetically oldest are the growths imitating a 
part of the body, the teratomas; next are the mixed tumors mimicking an organ ; 
youngest are the growths mimicking a tissue. All these neoplasms are benign, 
that is, they are expanding rather than infiltrating growths. They are usually 
encapsulated and may be removed in toto and when so treated usually do not 
recur. Therefore, following early recognition complete surgical removal is the 


treatment of choice. 
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THE ANTIMICROBIAL ACTIVITY OF FOUR 
ANTIHISTAMINE COMPOUNDS* 






GrorGE G. Stewart, A.B., D.D.S., PHILADELPHIA, Pa, 






ARSON and Campbell' have reported that certain antihistamine compounds 
are capable of inhibiting the growth of fungi which are pathogenic for man. 
Some of the compounds reported were more efficient than others in this respect. 
This present study was planned to enlarge upon the number of compounds 
tested, and to determine whether or not these compounds would inhibit the 
growth of certain microorganisms found in infected root canals. 


Method 


The microorganisms used in this study were obtained from infected root 
canals and prepared in pure culture.j They were stored on nutrient agar 
slants and refrigerated. The microorganisms thus preserved served as our 
stock supply. Prior to testing the compounds against these microorganisms, 
fresh growths were prepared from the slants by incubating a sample in brain- 
heart infusion broth for twenty-four hours at 37° C. At the end of twenty- 
four hours, 0.1 ¢.¢c. of the incubated broth was transferred to a fresh tube of 
brain-heart infusion broth and again incubated for twenty-four hours. This 
serial inoculation procedure insured vigorous growth. Before testing, sub- 
cultures were examined microscopically for morphologie form to determine 
whether or not there had been contamination. 

The following microorganisms were studied: Escherichia coli, Strepto- 
coccus faecalis, and Candida albicans. 

The following compounds were tested: Antistine, Benadryl, Perazil, and 
Pyribenzamine. . 

A sereening test was first used to determine the activity of these compounds 
on agar plates seeded individually with one type of the microorganisms men- 
tioned. Perazil seemed the most promising and was studied first. A serial 
dilution test, to be described, was used for each of the microorganisms tested. 
The compounds were then tested against mixtures of the microorganisms to 
determine their activity upon mixed cultures. 



























A. Dilution Method—Individual Microorganisms 


One hundred milliliters of sterile brain-heart infusion broth were pipetted 
into sterile flasks. Perazil, in the following amounts (20 mg./ml., 10 mg./ml., 
5 mg./ml., 1 mg./ml., 0.5 mg./ml., 0.25 mg./ml., 0.1 mg./ml.) was added to each 
of the flasks. After thorough mixing, 5 ml. of each stock concentration were 










*Preliminary presentation at the annual meeting of the American Association of Endo- 


dontists, February, 1951. 
¢The author is indebted to Mrs. Constance Christian for these cultural preparations. 
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pipetted into empty sterile test tubes. A routine procedure consisted of test- 
ing one of the above concentrations of Perazil in brain-heart infusion broth, 
against Escherichia coli, Streptococcus faecalis, and Candida albicans sus- 
pension. A twenty-four hour incubated culture of each of these microorgan- 
isms was pipetted into a tube (No. 1) 0.5 ml. After thoroughly mixing this 
tube, 0.5 ml. of its contents was withdrawn with a sterile pipette and dis- 
charged into a tube (No. 2) for the given microorganism of the same series. 
The above procedure was repeated until tube No. 7 was completed, and 0.5 ml. 
of its contents was discarded. 

Twenty tubes were used for each procedure of a given concentration of 
the antihistaminie being tested. One dilution (No. 7) in the procedure carried 
out with the Candida albicans was sacrificed to allow for accuracy and simplicity 
in the ealeulations. Corrections were calculated in all of the first tubes in each 
series, because they were diluted with 0.5 ml. of Perazil free broth. 

Each tube was subcultured after twenty-four hours to determine whether 
or not growth was present. Tubes showing definite turbidity were recorded 
as positive. Those tubes showing questionable turbidity were plated on blood 
agar. If colonies grew they were considered positive. All tubes were ob- 


served for at least one week. 
B. Dilution Method—Mixed Microorganisms 


The dilution method was the same as just described except for the 
following: 10.0/ml. were pipetted into each pure culture suspension of one 
sterile flask, making a total of 30.0/ml. of mixed bacterial suspension. The 
contents of the flask were mixed by twirling the flask to assure thorough 
mixing of the microorganisms. Samples were then pipetted out of this flask 
for the dilution studies. The other change was in the quantities of anti- 
histaminie used per milliliter of brain-heart infusion broth. The dilutions 
were as follows: 0.25 mg./ml., 0.5 mg./ml., 1.0 mg./ml., 2.0 mg./ml., and 
3.0 mg./ml. 

C. Survival Time Study 

This study was carried out only with the Perazil to check the validity of 
previous results. If the antihistaminie prevented the growth of the micro- 
organisms by precipitating essential nutrients from the culture medium, they 
could then not be considered as possible antiseptics. To check this procedure 
the following was performed. 

Two flasks, each containing 100 ml. of sterile distilled water, were used. 
To the first flask, 1.0 ml. of the mixed suspension of bacteria was added. To 
the second flask 5.0 ml. of the mixed suspension were added. ‘ Each flask was 
mixed by vigorous rotation and 0.1 ml. of the contents of each flask was with- 
drawn by means of a sterile pipette and used to inoculate tubes containing 
5.0 ml. of brain-heart infusion broth. The time intervals for withdrawals were: 
one minute, five minutes, ten minutes, fifteen minutes, and thirty minutes. 

Further studies followed. One hundred milliliters of sterile distilled 
water were placed in each of three flasks and the following amounts of 
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Perazil added: 1 Gm., 0.5 Gm., and 0.1 Gm. One milliliter of the three sus- 
pensions of microorganisms was added to each of the flasks and the procedure 
was repeated identical to the control study. This same series was repeated 
using 5.0 ml. of the mixed suspension of microorganisms in each flask. 

All of the tubes and subcultures were observed for a period of at least one 









week. 






Results 


A. Dilution Series—Pure Suspension of Microorganisms.—A|] of the series 
studied with concentrations of Perazil greater than 0.5 mg./ml. showed com- 
plete inhibition of growth (Table I). Those tubes containing more than 1.0 
mg./ml. of Perazil had a deposit on the bottom of the tube. At 1.0 mg./ml. 
there was cloudiness but no deposit. At 0.05 mg./ml. the brain-heart infusion 
broth remained clear. 




















TABLE I. PeRAziL Di.uTION SERIES AGAINST PURE STRAINS 














































































| MG./ML. IN | FIRST TUBE |__ TUBE_ NUMBER 

BROTH | CORRECTION 1 2 3 4 5 6 7 
Escherichia coli” 0.50 0.45 “Oo oO oO OO O 0 0 
_ = 0.23 _ 0 Oo 0 0 
Streptococcus faecalis. | —*0.50 0.45 +... =.= © & © 
[0.25 0.23 x x x 0 oO 0 0 

Candida albicans | 050 0.45 os ¢ * 0 0 0 

|—_ 0.25 0.23 xx x 0 0 0 

















The sediment or cloudiness probably marks the limits of solubility of 
Perazil in this medium or precipitation of some constituents in concentrations 
greater than 0.5 mg./ml. 

B. Dilution Series—Mixed Microorganisms.—In all of the series studied, 
Antistine and Benadry! inhibited the growth of the mixed organisms at con- 
centration of 2 mg./ml. or greater. There was some cloudiness as previously 
described, but in spite of the cloudiness at 1 mg./ml. concentrations, growth 
was abundant in twenty-four hours. 

Perazil inhibited the growth of the mixed suspensions at 0.5 mg./ml. and 
Pyribenzamine required 3.0 mg./ml. to inhibit all growth (Table II). 


















TABLE II. PERAzIL DILUTION SERIES AGAINST MIXED STRAINS 








a _— MG./ML. INHIBITED GROWTH OF 
COMPOUND MIXED ORGANISMS 























Antistine 2.0 
Benadryl 2.0 
Perazil 0.5 
Pyribenzamine 3.0 








C. Survival Time Study.—tThe sterile distilled water acting as a control 
did not inhibit the growth of the suspensions of mixed organisms. All 
transfers from one minute to thirty minutes, inclusive, showed growth when 
subeultured in brain-heart infusion broth. 
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When 1 or 5 Gm. of Perazil was added to 100 ml. distilled water, all of the 
subeulture in the time intervals of one minute to thirty minutes, inclusive, 
showed complete inhibition of growth. 


Discussion 


From the results obtained, it would seem that the compounds tested 
showed definite antimicrobiol activity. The spectrum, too, including a gram- 
positive organism as represented by the Sreptococcus faecalis, a gram-negative 
organism, as represented by Escherichia coli, and a fungus, as represented by 
Candida albicans, is quite interesting. 

The cloudiness produced in the more coneentrated series (2 mg./ml. or 
above) is, perhaps, a matter of solubility. The compounds studied were not 
highly soluble in brain-heart infusion broth, although they were quite soluble 
in water. As reported, the slight turbidity in the solutions of 1 mg./ml. in all of 
the compounds other than Perazil failed to inhibit growth. 

The results of the survival time study would appear to indicate that the 
compounds act directly upon the microorganisms. Since the time required to 
destroy the bacteria was one minute or less, it would seem obvious that there 
is some interference with a system other than that of reproduction. 


Summary 
1. Four antihistamine compounds were tested to determine whether or 
not they possessed antimicrobial activity. 
2. The test organisms were Escherichia coli, Streptococcus faecalis, and 
Candida albicans. 
3. Perazil was tested against brain-heart infusion broth suspensions of the 
individual microorganisms and in sterile distilled water suspensions of mixtures 


of these microorganisms. 
4. Antistine, Benadryl, Pyribenzamine, and Perazil were tested against 


broth suspensions of the mixed microorganisms. 
5. All of the compounds tested showed antimicrobial activity against the 


microorganisms studied. 
Reference 
1. Carson, E. L., and Campbell, C. C.: Science 3: 689, 1950. 
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THE ORAL CHARACTERISTICS OF GUAMANIANS INCLUDING THE 
EFFECTS OF BETEL CHEWING ON THE ORAL TISSUES 


COMMANDER RoGer G. Gerry, DENTAL Corps, UNITED STATES Navy, STANLEY 
T. Smitu, D.D.S., BEAUMONT, TEXAS, AND LIEUTENANT (JG) M. LyLe CALTON, 
DENTAL Corps, UNITED STATES NAVY 


(Concluded from the August issue, page 894.) 


Part III 


Oral Anatomical Abnormalities.—Some time before this study was started, 
Commander Robert A. Wolcott (D.C., U.S.N.)*? brought to our attention a con- 
dition which he had observed during his stay in Guam. He pointed out the 
existence of mesiodistal enamel checks on the lingual surfaces of the incisors 
of several patients and added that he had observed these only in the maxillary 
incisors of females. He further added that he had been unable to establish an 
etiology for this condition. During the course of this study we have attempted 
to learn more about the distribution, incidence, and etiology of these mesiodistal 
enamel checks. 

Mesiodistal Enamel Checks.—Mesiodistal enamel checks were found on 
the lingual surfaces of the upper and lower incisors, and sometimes even on 
the cuspids (Figs. 16 and 17), and were more or less evenly distributed between 
both sexes. They were occasionally observed as early as the seventh year, but 
were usually not present in significant numbers until the eleventh year. They 
apparently never became secondarily involved with dental caries. In this series, 
a group of 1,199 subjects were examined for the presence of mesiodistal enamel 
cheeks. These included both male and female subjects between the ages of 11 
and 59, who had been observed either as clinie patients or on the several field 
trips. Of this group 739, or 61.6 per cent, exhibited mesiodistal enamel checks. 
At 11 years of age, 29.3 per cent of the subjects examined had mesiodistal 
enamel checks. This proportion increased rapidly, until by the fifteenth year 
67.1 per cent of those examined exhibited mesiodistal enamel checks. This pro- 
portion remained at about 70 per cent until the twenty-ninth year. From the 
thirtieth year onward, the incidence declined and gradually fell to 50 per cent 
for the 50 to 59-year age group. This fall in the older age groups was probably 
due to the loss of anterior teeth as a result of periodontoclasia. The distribution 
of mesiodistal enamel checks in the several age groups is shown in Table XIV. 

Mesioclusion in Guamanians—In an attempt to investigate the possible 
etiologies of mesiodistal enamel checks, the occlusions of the 1,215 subjects men- 
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tioned were evaluated. Because of the shedding of the deciduous teeth and the 
eruption of the permanent teeth, no attempt was made to evaluate the occlusions 
of those individuals who had not reached their eleventh year. By this age, most 
Guamanians had only permanent teeth in their dentitions. Evaluation of the 
group of 11-year-old Guamanians indicated that 17.2 per cent of their number 
had some degree of mesioclusion. This incidence doubled for the 12-year-old 
group and remained more or less at this level until the early fifties (Table XV), 


Fig. 16. 





Fig. 17. 
Fig. 16.—Mesiodistal enamel checks of upper central incisors. No evidence of betel stain- 


ing evident. 
Fig. 17.—Mesiodistal enamel checks of lower central incisors. 


when loss of teeth because of periodontoclasia made classification of occlusion 
difficult. In most instances the mesioclusion was not marked and was indicated 
by a disparity of only one or two millimeters from the normal relationship be- 
tween the mesiobuceal cusp of the maxillary first molar and the buccal groove 
of the mandibular first molar. This very slight prognathism effected a virtual 
elimination of the normal overjet in such a large number of Guamanians that 
one of us (R. G. G.) was for a time inclined to believe that mesioclusion might 
have been responsible for the development of mesiodistal enamel checks. Actu- 
ally, the incidence of mesioclusion in Guamanians is probably higher than that 
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TABLE XIV. INCIDENCE OF MESIODISTAL ENAMEL CHECKS IN GUAMANIANS 











NUMBER WITH PER CENT WITH 
NUMBER IN MESIODISTAL MESIODISTAL 
GROUP ENAMEL CHECKS 
58 17 29.3 
67 23 34.3 
71 37 52.1 
77 ATI) 64.9 
76 51 67.1 
87 66 75.9 
81 54 66.7 
52 38 73.1 
75 52 69.3 
20-29 314 216 68.8 
30-39 152 84 55.3 
40-49 69 41 59.4 
50-59 20 10 50.0 
Total 1,199 739 











indicated in Table XV, as premature loss of permanent teeth, accompanied by 
drifting of the remaining teeth, made the slight degree of mesioclusion which 
might have been present extremely difficult to diagnose. 


TABLE XV. INCIDENCE OF MESIOCLUSION IN GUAMANIANS* 











NUMBER NUMBER PER CENT 

IN WITH WITH 

GROUP MESIOCLUSION MESIOCLUSION 
58 10 cy Be 
67 23 34.3 
71 27 38.0 
77 38 49.4 
27 35.5 
19 21.8 
27 33.3 
14 26.9 
é 18 24.0 
20-29 g 99 31.5 
30-39 5é 46 30.3 
40-49 ¢ 28 40.6 
50-59 5 25.0 
60-69 j 1 6.2 











Total an B82 31.5% 








f *Decreasing incidence of mesioclusion in older age groups is attributed to increasing 
difficulties in the diagnosis of mesioclusion as increasing numbers of teeth have been lost as 
a result of periodontoclasia. 


Relationship Between Mesiodistal Enamel Checks, Mesioclusion, and Betel 
Use.—An attempt was made to evaluate the etiology of mesiodistal enamel checks 
and determine whether or not the prevalent mesioclusion was responsible for 
this abnormality, and further to determine whether the mastication of the hard, 
fibrous betel nut might be the causative consideration in the development of 
mesiodistal enamel checks and/or mesioclusion. For these reasons, it was de- 
cided to evaluate the coincidence of these findings in the group of 1,215 Gua- 
manians whose incidence of mesioclusion and mesiodistal enamel checks had 
already been noted. Mesioclusion was present, alone, in 382 subjects, an inci- 
dence of 31.5 per cent in a group of 1,212. Mesiodistal enamel checks were 
present in 739 subjects, or 61.6 per cent of the same group. Mesiodistal enamel 
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cheeks and mesioclusion were found together in 287 subjects, or 23.7 per cent 
of the entire group. However, of the 739 subjects having mesiodistal enamel 
checks, 39.5 per cent concurrently showed mesioclusion. It has been mentioned 
here that the recorded incidence of mesioclusion was probably low, and that, 
most likely, a greater number of individuals who exhibited mesiodistal enamel 
checks also had associated mesioclusion. On the other hand, 95 cases of mesi- 
oclusion, or 24.3 per cent of the 382 eases of mesioclusion, presented no coexist- 
ing mesiodistal enamel checks. On the basis of these findings, there is insufficient 
evidence to assume that the development of mesiodistal enamel checks is con- 
tingent on the presence of mesioclusion. Mesiodistal enamel checks were present 
in 739 eases, which represented 61.6 per cent of the entire group. Of the 739 
Guamanians who exhibited mesiodistal enamel checks, 463, or 62.7 per cent, also 
chewed betel nut. Actually this percentage is probably also low, as the presence 
of mesiodistal enamel checks is a positive finding, while the evaluation of betel 
nut use is dependent, to a certain extent, on the subject’s history. It has already 
heen mentioned that many Guamanians, especially those practicing good oral 
hygiene, who chew betel nut will deny its use. Nevertheless, on the basis of 
these findings, it cannot be affirmed that mastication of the betel nut was the 
etiologic factor in the development of mesiodistal enamel checks. This impres- 
sion may be further substantiated by the consideration that 262 Guamanians 
having mesiodistal enamel checks, an incidence of 36.1 per cent, denied betel use. 
In addition, we examined a small number of Marshallese who exhibited mesio- 
distal enamel checks, but in whose native islands betel is not chewed. 

On the same basis, it was established that of the 382 Guamanians in whom 
mesioclusion was diagnosed, 307, or 80.4 per cent, also chewed betel. However, 
of the 701 betel chewers in the group, 394, or 56.2 per cent, did not exhibit mesi- 
oclusion. In addition, since such a large number of all Guamanians are betel 
users, it would be anticipated that this characteristic would accompany almost 
any other oral finding. 

On the basis of these findings, it probably can be assumed that mesioclusion, 
betel use, and mesiodistal enamel checks exist concurrently, but without influence 
on each other. It is probable that the high incidence of mesioclusion can be 
explained on an anthropologie basis, and the developmental factor in the inci- 
dence of mesiodistal enamel cheeks should not be overlooked. Much could be 
learned from investigating the incidence of mesiodistal enamel checks in those 
islands of Micronesia in which betel is not chewed, and evaluations of occlusion 
should be performed in a more carefully selected group of subjects than was 
available in this study. 


Three-Rooted Lower Molars.——A consideration which might have been a 
factor in the development of mesioclusion in Guamanians was the presence of 
a fairly high incidence of three-rooted mandibular first and second molars. In 
a series of 127 teeth in this category, eight, or 6.3 per cent, had three roots. The 
patients were almost equally divided between the sexes, 64 male and 63 female, 
and of the 8 three-rooted molars, five were found in males and three in females. 
Actual crown dimensions of these teeth were not measured. We recognize that 
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an extremely small series such as this is not of statistical significance. In addi- 
tion, it has not been possible to compare the incidence of three-rooted mandibular 
molars in Guamanians with the incidences in other groups, as, to our knowledge, 
similar series elsewhere have not been reported. However, in the light of our 
personal observations in exodontia in the United States, it was felt that the 
incidence of three-rooted mandibular molars in Guam was unusually high. 
This finding, with the frequency of mesioclusion in Guamanians, might be of 
anthropologie interest. 


Temporomandibular Joint Disease in Guamanians.—The high incidence of 
neutro- and mesioclusion, or rather the low incidence of distoclusion with over- 
bite, and the extremely low incidence of trauma, i.e., during a period of eighteen 
months no Guamanians were treated for maxillary or mandibular fractures, 
probably accounts for the extremely low incidence of temporomandibular joint 
problems.** Only two Guamanians presented with positive temporomandibular 
joint findings. One of these was a young girl who gave a history of having been 
beaten several times by her father, with accompanying acute mandibular dis- 
location. The other was a 52-year-old Guamanian man with missing posterior 
teeth and with accompanying bilaterally excessive condylar exeursion and dise 
derangement.*® 


Cleft Lip and Palate in Guamanians.—In a total of 2,004 Guamanians ex- 
amined, there were no cases of cleft lip or palate. Occurrence of these de- 
formities was also not observed during the examination of additional Gua- 
manians who were not included in this series. Cooper*® reported approximately 
one cleft lip or palate in 750 live births in Denmark, Pennsylvania, and Wis- 
consin. Actually, the two sets of figures are not comparable, and it cannot be 
advised that the incidence of these defects is lower in Guam than in other areas 
listed, as the Guam series was taken entirely from patients who more or less 
voluntarily presented themselves for dental examination or treatment. Gua- 
manians, as a group, are somewhat shy and, for the large part, completely in- 
cognizant of the benefits which dentistry can offer the cleft palate patient. On 
this basis, it was assumed that those Guamanians having either cleft lip, or 
palate, or both, would not be likely to present themselves for examination in a 
series of this sort. This impression has been substantiated by the Obstetrical 
Service of the Guam Memorial Hospital in which there were approximately 400 
live births between July 1, 1949 and June 30, 1950. During this period three 
live babies with cleft lip or palate were delivered.*° 


Summary 

1. The history, vital statistics, dietary habits, dental treatment, and oral 
hygiene habits of the natives of the island of Guam have been discussed. 

2. The incidence of use and the pharmacology of the betel nut, and espe- 
cially its effect on the human saliva, have been described. 

3. The incidence and chronologic distribution of dental caries in Guamanians 
have been evaluated and the effect of betel nut use on the dental caries incidence 


discussed. 
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4. The incidence and chronologie distribution of gingivitis and periodonto- 
clasia in -Guamanians have been evaluated, and the effect of betel use on the 
supporting dental tissues described. 

5. The existence of the oral forms of leukoplakia, yaws, and verrucous 
papilloma in Guamanians has been described. 

6. The ineidence of carcinomas of all localities in Guamanians has been 
computed, and the effect of betel chewing as an oral carcinogenic consideration 
discussed. 

7. Various anatomical characteristics of Guamanians, as mesioclusion and 
its effect on temporomandibular joint disease, mesiodistal enamel checks on 
incisor teeth, and the incidences of three-rooted mandibular molars and cleft lip 
and palate have been described. 


Conclusions 


1. The Guamanian diet is extremely rich in carbohydrates and especially 
refined sugars, and has deteriorated in this respect since before the war. 

2. Almost no Guamanians receive routine dental care, and, while satisfac- 
tory toothbrushes are not available, a large majority of Guamanians own some 
sort of toothbrush. 

3. Forty-one and one-tenth per cent of the Guamanians questioned, from 
11 to 69 years of age, were frequent chewers of betel nut. The pH of their 
Salivary secretions averaged 0.4 pH units higher than those Guamanians who 
were not frequent betel chewers. Chewing betel nut for a period of two 
minutes inereases the pH of saliva an average of 1.2 pH units and will main- 
tain an elevated saliva pH for an average of seventy-three minutes. 

4. Guamanians between the ages of 5 and 19 years have an average of 4 
diseased, missing, or filled teeth each. This incidence is decidedly lower than 
that in the United States, the United Kingdom, or the Virgin Islands. How- 
ever, the deciduous caries rate in Guam is very high, and the average DMF 
for children under 5 years of age is 8.6 per subject. 

5. Guamanians who are frequent betel nut chewers average 2.5 DMF'’s per 
subject less than those who do not chew betel. Betel chewers average 36 per 
cent less dental caries than those who are not betel chewers. 

6. The incidence of gingivitis in Guamanians is low, averaging 24 per cent 
for all ages. The incidence of gingivitis among betel chewers is somewhat higher 
than among nonusers. This increase is attributed to the more rapid precipita- 
tion of dental ealeulus among betel users as the result of the elevation of the 
salivary pH. 

7. The incidence of periodontoclasia in Guamanians under 30 is negligible, 
but in the older age groups approaches 90 per cent. The incidence for betel 
chewers is almost twice that of nonchewers. This condition is attributed to 
the more rapid ealeulus formation on the teeth of betel-using individuals as 
deseribed previously. It is felt that betel chewing Guamanians practicing good 
oral hygiene would have no higher incidence of periodontoclasia than similarly 


practicing nonchewers. 
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8. The incidence of oral disease other than dental caries, gingivitis, and 
periodontoclasia is generally very low in Guam. Only four cases of leukoplakia 
were seen which were not complicated by other abnormal processes, as carci- 
noma, verrucous papilloma, ete. Only one primary yaws lesion of the oral 
tissues was observed in a series of over 1,800 yaws patients. 

9. The incidence of carcinomas of all types among Guamanians is extremely 
low. This circumstance is attributed to the low life expectancy of Guamanians. 
The incidence of oral carcinomas, among carcinomas of other locations, is proba- 
bly about the same in Guam as in the United States. On this basis it is con- 
sidered that the betel nut is not a carcinogenic factor. 

10. Malignant oral neoplasms other than carcinomas were not observed in 
Guamanians. 

11. Mesiodistal enamel checks on the lingual surfaces of the incisor teeth 
are present in about 60 per cent of all Guamanians between the ages of 11 and 69. 

12. Mesioclusion is present in more than 30 per cent of all Guamanians be- 
tween the ages of 11 and 69 years. This condition, plus the remarkably low 
incidence of mandibular trauma, is credited with being responsible for the very 
low incidence of temporomandibular joint disease. 

13. No correlation can be demonstrated between the existence of mesiodistal 


enamel checks, mesioclusion, and/or betel use. 

14. The incidence of three-rooted mandibular first and second molars is 
apparently high in Guam. The incidence of cleft lip and palate is apparently 
not remarkable. 


The writers wish to express their sincere thanks to Sami Leioto, Pio F. Misa, Setoga 
Setoga, Jr., Tutuila, Pago Pago, American Samoa; Teoho Oiph, Koror, Palau Islands; and 
Enta Peter, Ebon Atoll, Marshall Islands; all senior students at the School of Dental Assistants, 
Guam, M. I., for their assistance in the collection of the data in this report; and to Lieutenants 
(jg), D. C., U. 8S. N. R., Harold R. Englander, Bernard Malberg, and Clifford J. Raimist, all 
of the United States Naval Hospital, St. Albans, N. Y., for their assistance in the preparation 
of the tables presented. 
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FAMILIAL FIBROUS DYSPLASIA OF THE JAWS 


Dyer B. Tauuey, D.D.S., Syracuse, N. Y. 


UMEROUS articles with case reports have appeared in the dental litera- 

ture on monostotic and polyostotie fibrous dysplasia of the jaws, and all 
these appear in adults with an x-ray picture suggesting a condensing osteitis, 
fibro-osteoma, or multiple cementoma and often with surrounding rarefaction. 
Many of these cases might have been fibrocystic in character if they had been 
discovered in childhood. 

In 1933 Jones first observed a strange familial disorder of the jaws in three 
children, which he termed ‘‘cherubism or familial multilocular cystic disease,’’ 
and at that time he believed the condition was of odontogenic origin. This 
family has been followed to the present time, but Jones now calls the disease 
familial fibrous dysplasia and this is in line with most other authorities. Dr. 
P. J. Thomas has been reported as observing a boy who was the fifth genera- 
tion of his family with polycystic lesions of the jaws. Miller, in 1947, described 
a young man and mother similarly affected, and Caffey and Williams recently 
reported two families with definite symptoms of familial fibrous swelling of 
the jaws. All these cases are identical in their clinical, x-ray, and pathological 
findings with the child and the mother that I have had the privilege to observe 
and wish here to report. 

Case Report 

Mrs. C. went to her family dentist for the extraction of a lower right third 
molar, but after breaking off the crown and being unable to remove the roots, 
he referred her to me. X-rays showed what appeared to be a condensing 
osteitis or hypercementosis surrounding these roots. They were removed with 
some difficulty. A complete dental x-ray examination revealed many areas of 
condensing osteitis throughout both mandible and maxilla, suggestive of a 
possible Paget’s disease. At her next visit for postoperative treatment, she 
requested me to examine her little boy, who at 314 years of age was erupting 
some permanent teeth. Upon examination, I found that the deciduous central 
incisors had been lost and the permanent central incisors erupted and some- 
what movable. Also I noted very definite swelling or bulging of the man- 
dible lingually in the incisor region, and buceally, in the cuspid and pre- 
molar regions of both sides (Figs. 1 and 2). Clinically these areas suggested 
an underlying central giant cell or cystic type tumor, but upon palpation the 
bone appeared hard and firm with no evidence of crepitus, tenderness, or 
pain. The overlying gum tissue appeared to be healthy and normal and all 
remaining deciduous teeth appeared firm and free of caries. Full lateral, 
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jaw and occlusal x-rays were taken (Figs. 3, 4, and 5) which showed a greatly 
expanded mandible throughout the anterior portion, back to the first molar 
region on both sides. On the right side there appeared numerous eystic-like 
areas and the cortex was reduced to a thin, irregular shell; on the left side 
the lesion gave more of a ground-glass appearance. All permanent teeth 
within the jaws were irregularly placed and were being forced toward the 


cortex. 


Fig. 1. 





> 


Fig. 2. 
Figs. 1 and 2.—Close-up photographs of child and his mouth showing cherubic appearance 
and pronounced bulging of the mandible. 


Under nitrous oxide and oxygen anesthesia, an incision was made in the 
lower right premolar region and a buceal gum flap was raised. The cortical 
bone was so thin that it was cut away with a knife, exposing the internal mass, 
several pieces of which were removed for biopsy. This lesional tissue had the 
color and appearance of very soft cartilage and was spongy in consistency, 
very much like sponge or foam rubber. There was no fluid of any kind within 
the lesion and no vascularity. There being no macroscopic similarity to cystic 
formation or malignant lesion and because of the x-ray findings, a clinical di- 
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agnosis of polycystic fibrous dysplasia was made. Specimens of this central 
bone lesion were sent to two different laboratories for pathological study and 
both returned a diagnosis of fibrous dysplasia of bone confirming my clinical 


observation. 


Fig. 5. 


3, 4, and 5.—Full lateral jaw and occlusal x-rays of child showing the great expansion 
and polycystic appearance of the mandible. 


Not being satisfied with the pictures shown on the small dental films of 
this mother, she was asked to return for full lateral x-rays (Figs. 6 and 7). 
These showed a typical picture of polyostotie fibrous dysplasia throughout 
both sides of the mandible, a picture also suggestive of a multiple cementoma 
within a cystic area. It is reasonable to suspect that as a child this woman 
had a polyeystie condition of both the mandible and the maxilla without any 
outward deformity and that, after puberty, reparative processes took place 


Figs. 
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with progressive calcification of bone within the cystie lesions. Therefore, 
[ felt that I was justified in assuming that this child and mother were a typi- 
eal ease of familial fibrous dysplasia of the jaws. 


Fig. 6. 





Fig. 7. 
Figs. 6 and 7,—Lateral jaw x-ray of mother showing picture of polyostotic fibrous dysplasia 
and multiple cementoma. 


The child was referred to a pediatrician and entered the hospital for a 
thorough physical examination which was reported as follows: B. C., a 
white boy 314 years old, appeared very well developed and nourished, ex- 
tremely active and intelligent. His whole appearance was that of a normal 
child, except for the prominence of the lower jaw, which was described pre- 
viously, and the fact that he was slightly obese, weighing 57 pounds. The 
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temperature, pulse, and respirations were normal. Urine analysis was essen- 
tially normal. Blood studies showed: Hb., 13.0 Gm.; W.B.C., 7.3 cu.mm. ; 
hematocrit, 38 per cent; differential, W.B.C., total neutrophiles, 62 per cent, 
nonfilamented neutrophiles, 5 per cent, lymphocytes, 34 per cent, monocytes, 
4 per cent, and platelets, normal; blood calcium, 13.6 mg./100, blood phos- 
phorus, 5.0 mg./100, and blood phosphatase, 18 units. Examination of chest, 
abdomen, and extremities showed them to be normal. X-ray examination of 
the head and all long bones proved to be negative and without lesions. The 
mother had just recently been discharged from the hospital with a newborn 
baby and all physical findings at that time, and her past history, were nega- 
tive, yet the x-rays of her jaws were very positive for a fibrous dysplasia of 
bone. 

Pathology.—Laboratory examination and report on biopsy by Dr. Prior* 
were as follows: 
Gross specimen consists of several bits of tissue which are white in color 
and of such firmness as to suggest calcium deposition. All the material is em- 
bedded. On microscopic examination all the fragments of tissue are similar in 
appearance. There is an abundant connective tissue matrix which is arranged 
loosely; in other areas it is quite compact. These cells are of fibroblastic origin 
and there is no evidence of mitotic figures. Areas of metaplastic bone formation 
are seen. These take the form of light pink-staining osteoid tissue in the more 
central portion of which intense caleium deposition is occurring. Cells within 
the latter material appear to be osteocytes. This suggests a diagnosis of fibrous 
dysplasia of bone. However, upon more careful study of the slides and photo- 
micrographs [Figs. 8 and 9] numerous cementicles are seen which is definitely 
more characteristic of odontogenic fibroma, and maybe should be diagnosed as such. 


Comments.—There seems to be very little doubt but that such conditions 
as just described are of genetic origin, in spite of the fact that all such chil- 
dren appear to be normal at birth. Jones has been of the opinion that these 
apparent multilocular cysts are of odontogenic origin, while others felt that 
the roentgen appearance of the trabeculated jaws resembled more closely that 
of fibrocystic disease of bone. Because of this, all such disorders have become 
known and elassified as fibrous dysplasia of bone, but after my studies I feel 
that Jones was right at first and sooner or later this rare bone dystrophy may 
be reclassified as familial odontogenic fibroma. It seems reasonable to assume 
that such tumors which are primarily fibrocystic in character with such an 
abundance of connective tissue and cementicles do undergo recalcification 
with the formation of numerous areas of cementum. So areas which appear 
polycystic in the youth will appear as cementomas in the adult. 

The first symptom of disease, that of abnormal enlargement of the lower 
jaw, appears at from 2 to 4 years of age. Caffey and Williams are of the opin- 
ion that the jaws expand quite rapidly during the first few years after onset 
and then advance slowly or remain stationary for about five years. Around 
puberty a progressive improvement will set in and a marked decrease in size 
of the expanded jaws may be expected. However, three of Jones’s patients 


_*Dr. J. F. Prior, Department of Pathology, State University of New York, School of 
Medicine, Syracuse. To him I am indebted for his help in pathological study. 
























FAMILIAL FIBROUS DYSPLASIA OF JAWS 1017 

: were not so fortunate, for before they became adults their cherubie appear- 
4 ances had developed to the point of being grotesque and they were operated 
upon with very gratifying cosmetic results. 

Fig. 8. 
f 
] 
by 
dj 
: 

Fig 9. 

Figs. 8 and 9.—Photomicrographs showing fibrous tissue with abundance of connective tissue 
and formation of cementicles. 

Nevertheless all agree that any surgical interference during progress 
of the disease or before puberty would be unwise and counterindicated. Ex- 
cept for defective dentition, some slight mechanical difficulties, and esthetic 
appearance, there seem to be no systemic manifestations associated with this 

’ disorder. The treatment should be that of periodical examination and x-rays, 
7 
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until early adult life, when surgery may be undertaken for cosmetic improve- 
ment, if necessary. On the other hand there is good reason, from my study, 
to hope that after puberty reparative processes will develop and progressive 
calcification of bone will take place within the cystic-like lesions, with con- 
traction of the expanded bone. 

In making a positive diagnosis of such a rare disease it is necessary to 
make a complete examination and thorough study of the case to differentiate 
it from other possible lesions. In so doing it becomes quite evident that a 
correct diagnosis can be made only after biopsy with pathological substantia- 













tion. 

Clinically, the appearance of the expanded bone and stretched mucous 
membrane and the absence of discomfort and systemic complications are identi- 
‘al with cases of cystic formations and central giant cell tumors of the jaw. 
But upon opening into the lesion the finding of a spongy mass instead of the 
characteristic fluids of a cystic type of tumor should lead one to be suspicious 
of a malignancy or a fibrous dysplasia. Microscopic study should solve the 


d 










question. 

Roentgenographically, the picture of polycystic fibrous dysplasia in the 
youth is very similar to that of adamantinoma, severe cases of osteitis fibrosa 
cystica, and some lesions associated with Hand-Schiiller-Christian disease. 
Here, again, opening into the bone will differentiate fibrous dysplasia from 
Hand-Schiiller-Christian disease or adamantinoma. The negative serum 
calcium and urinary calcium will rule out the suspicion of hyperparathy- 
roidism. In the adult, the x-ray findings in polyostotic fibrous dysplasia are 
very similar to the bone lesions of condensing osteitis, multiple cementomas, 
and Paget’s disease, but such conditions do not give a familial history or 









show a cystic involvement. 






Summary 





The case here reported is that of a child and mother with what is known 
as ‘‘echerubism’’ or familial fibrous dysplasia of the jaws, a very rare disorder 
with only five family cases having been reported in the literature hitherto, 
and I believe never before in dental periodicals. The etiology is unknown, 
but there seems to be no doubt but that the condition is of genetic origin. 
The first symptom of disease appears at around 5 years of age, grows pro- 
gressively worse for a few years, and then levels off or becomes stationary 
until after puberty, when the jaws may be expected to decrease in size and 
reparative processes will take place. Differential diagnosis can be made only 
after biopsy and pathological studies. Any treatment or surgical interference 
is counterindicated until early adult life when surgery may be undertaken 
for cosmetic improvement, if necessary. 
















Comment (Lester R. Cahn) 
Expansile lesions of the jaws characterized histologically by a rather 
dense fibrous connective tissue matrix, in which are enbedded islands of seem- 
ingly metaplastic bone and, occasionally, spheroids of what looks like cemen- 
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tum, have for some time intrigued both surgeons and pathologists. Most 
observers ‘today consider these lesions to be dysplastic conditions and place 
the disease in the category of ostotie fibrous dysplasia rather than in that of 
a neoplasm. 

This contention is certainly being borne out by the reports of Jones, 
Gerrie, and Pritchard, Caffey and Williams, and this one of Dr. Talley’s, 
wherein the familial tendency is shown, and in the Caffey and Williams paper, 
regression has been noted. This train of events would make strange behavior 
on the part of a neoplasm. 

Lately a number of instances of ostotie fibrous dysplasia have been noted, 
as in Dr. Talley’s ease, in the young. Where surgical interference has been 
attempted the results have proved rather disastrous. The lesion grew rapidly. 
Why this should occur is difficult to answer. It may be that the lesion in 
itself represents an abnormal growth in a young subject in which the growth 
factor is still very active and that the trauma adds just another stimulant 
to an already overactive tissue. As was just noted, Caffey and Williams 
pointed out the regression of the disease as age increased, and they said that 
‘‘beginning near puberty, there is an improvement in facial appearance, with 
a progressive decrease in the size of the jaws; by middle age the roentgen 
and facial abnormalities are minimal or absent.’’ Jones, Gerrie, and Pritch- 
ard’s follow-up report of Jones’s classic case gives the results of surgical 
intervention upon three members of this remarkable family, and it is interest- 
ing to note that surgery was performed after puberty. 

It would appear that most observers favor the delaying of any surgery 
until at least after puberty when the hormonal stimulus of growth is abating. 
If the deformity is not too marked surgery should be put off until one is sure 
that the lesion has regressed to its fullest capacity. 

The relationship between ostotie fibrous dysplasia of the jaws and multi- 
ple cementoma is interesting. They probably have the same etiology which 
up to now is unkown. The fibrous tissue matrix appears to be the same, and 
for me it is difficult to distinguish histologically between metaplastic bone 
and cementum. Certainly | cannot.tell the difference between a cementoblast 
and an osteoblast. 
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Professional News Items 


New York Institute of Clinical Ora] Pathology 


The New York Institute of Clinical Oral Pathology announces the First Herman L. 
Reiss Memorial Lecture to be held at the New York Academy of Medicine on Oct. 27, 1952, at 
8:30 P.M. promptly. The essayist will be Prof. Robert V. Bradlaw, Sutherland Dental School, 
University of Durham, King’s College, England, who will lecture on the subject of ‘‘Oral 


Syphilis. ’’ 





The New York Institute of Clinical Oral Pathology will conduct the following courses 
in 1952-1953: 

Clinical Oral Pathology from October, 1952, through May, 1953, two Wednesdays a 
month from 7:30-10:00 P.M. (16 sessions). 

Diagnostic and Surgical Technics from October, 1952, through May, 1953, one Wednesday 
a month from 7:30-10:00 P.M. (8 sessions). 

These courses are approved by the State Education Department of the University of the 
State of New York and by the Veterans Administration. If interested communicate with 
Dr. Theodor Blum, 101 East 79th St., New York 21, N. Y. 





School of Dentistry, University of Pennsylvania 


The School of Dentistry of the University of Pennsylvania is offering 33 postgraduate 
courses in 20 different subjects during the academic year 1952-1953. Courses are being of- 
fered in Airbrasive Technique (Drs. Kneisel and Leander), Airbrasive Technique in Spanish 
(Dr. Asturias), Complete Denture Prosthesis (Dr. DeVan), Complete Denture Prosthesis 
(Dr. Slack), Crown and Bridge, Including Internal Precision Attachment (Dr. Sceia), 
Dental Assistants’ Course (Dr. Kneisel), Dentistry for Children (Dr. Werther), Endo- 
dontics (Dr. Grossman), Endodontics Teachers’ Course (Dr. Grossman), General <Anes- 
thesia (Dr. LaDow), Mechanical Principles of Restorative Dentistry (Dr. Gabel), Oral Cancer 
(Dr. Boyle), Oral Diagnosis and Roentgenology (Drs. Ennis and Burket), Oral Surgery and 
Anesthesia (Dr. Meloy), Orthodontics (Dr. Atkinson), Orthodontics (Dr. Johnson), Fourth 
Mid-Atlantic States Conference in Oral Medicine at Skytop Club, Skytop, Pa. (Drs. Burket, 
Boyle, Fox, Goldman, Lundquist, Moyers, and Williams), Precision Prosthesis and Functional 
Treatment (Dr. Granger), Advanced Practices in Functional Treatment (Dr. Granger), 
Partial Dentures (Dr. DeVan), Periodontal Therapy (Dr. Goldman), Porcelain Jacket Crowns 
(Dr. Simonsen), Public Health Dentistry (Dr. Cohen), Teaching Techniques for Teachers of 
Dentistry (Dr. MeMullin). 
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Reviews of New Books 


Leitfaden der zahnirztlichen Chirurgie. (Text for Dental Surgery.) By Prof. 

Dr. Georg Axhausen. Miinchen, Carl Hanser Verlag, 1950. 243 pages, 

227 illustrations. 

This well-illustrated monograph by Professor Axhausen represents a 
complement to his General Surgery recently reviewed. It is divided into a 
clinical part which contains eleven lectures. These deal with the following 
subjects: 

Systematic examination 
Pyogenie infection 
Putrid infection in periodontal disease 
Ankylosis and occlusal anomalies 
Injury of the teeth and tooth replantation 
Fracture of the jaws 
Other diseases of the mouth 
Tumors of the mouth and jaws 
The second, or technical part of the book, contains five lectures: 
Anesthesia and antisepsis 
Extraction of the teeth and complications 
Surgical removal of the teeth and artificial eruption 
Apicoectomy and excision of cysts 
Other operative procedures such as gingivectomy, closure of antraoral 
fistulae, and excision of small oral tumors 
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The author does not pretend to present a complete text on oral surgery. 
The monograph takes the form of a series of lectures on dental surgery for the 
medical and dental students. 

a: me 


Pharmacology and Pharmacotherapeutics for Dentists. By William H. O. Me- 
Gehee and Melvin W. Green. New York, The Blakiston Company, 1952. 
Fourth edition with 14 illustrations; 550 pages; appendix; therapeutic 
index ; subject index. Price, $7.50. 

This text is divided into eight sections: 

1. Basie Principles of Pharmacology and Prescription Writing. 

2. Drugs Used by the Dentist Chiefly for Their Local Effects on the 
Mouth and Teeth (Antiseptics, Disinfectants, Germicides, and Deodorants). 

3. Loeal Drugs Altering the Inflammatory Process (Protectives, Irritants, 
Causties, and Astringents). 

4. Drugs Acting Locally on the Gastro-Intestinal Tract (Bleaching 
Agents, Dentifrices, Antacids, Digestives, Carminatives, Bitters and Cathar- 
ties). 

5. Drugs Acting on Sensory Nerves (Local Anesthetics). 

6. Drugs Acting Chiefly After Internal Administration (Stimulants and 
Depressants of the Central Nervous System). 

7. Drugs Acting on the Autonomie Nervous System and Drugs Acting on 
Muscles. 

8. The Pharmacology of the Metals, Specifics, Vitamins and Hormones. 

The first section on Basie Principles of Pharmacology and Prescription 
Writing could be of considerable help to the dental student and practitioner 


should they utilize prescription writing in the same capacity as the physicians. 
Together the remaining sections discuss the pharmacologic action, thera- 
peutic effects, and uses of drugs in the treatment and prevention of disease. 
This book is a useful reference for the dental practitioner, and the dental stu- 
dent would find it a practical text for the undergraduate study of pharma- 
cology and therapeutics. 


M. Michael Cohen. 
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Abstracts 
of Current Literature 


NEUROLOGICAL DISEASES OF THE FACE 
Pathology of Bell’s Palsy. A. Hall. Arch. Otolaryn. 54: 475, November, 1951. 


‘* Bell’s palsy is in all probability a pathogenic entity, the primary and central feature 
of which is a ‘dysregulation’ of the circulation which probably takes place near the stylo- 
mastoid foramen causing an ischemic paralysis. The consequence of the lack of blood supply 
to the nerve is edema with subsequent degenerative changes; the nerve is thus compressed 
in its bony canal, which causes further impairment of the vascular blood supply, so that a 
vicious cirele arises, the process being reversible. Surgeons having experience with the 
facial nerve! agree that on decompression definite alterations of the nerve near the stylo- 
mastoid foramen are noted, the nerve sheath being constricted near the stylomastoid fora- 
men and the nerve proximate to this place edematous, 

‘*In a a comprehensive paper Kettel describes 50 consecutive cases in which decom- 
pression had been performed. In five cases a necrosis of the entire cellular system, especially 
marked in the apex, was found, and in one the cells were filled with a dark clear fluid; in 
six cases the greatest number of the cells were normal, but at the apex of the mastoid 
process and particularly around the stylomastoid foramen a large area of bony necrosis 
was encountered. On microscopic examination bony necrosis was demonstrated, but there 
were no signs of inflammation. Similar but less pronounced alterations were found in the 
wall of the bony Fallopian canal in 18 cases; in two, however, the bony necrosis was so 
extensive that the facial nerve had been exposed to view. Concerning the nerve, Kettel found 
that in 28 cases, or 56% of the total, the nerve was unquestionably edematous macroscopically, 
in two it was possibly atrophic, and in one the changes were so violent that the continuity of 
the nerve was completely interrupted. In the latter the microscopic examination revealed 
edema of the nerve trunk, fibrinous exudation, fresh hemorrhage, and marked degeneration 
of axis-cylinders and medullary sheaths. In the nerve sheath a small vein containing organ- 
ized remnants of a thrombus and an accumulation of fluid consisting of edema and fibrin 
between the nerve and nerve sheath could be observed. 

‘*From his observations Kettel concludes that the ischemia near the stylomastoid fora- 
men, which is considered the cause of Bell’s palsy, in most cases affects the nerve only as the 
most susceptible tissue; in other cases, however, the surrounding more resistant bone is also 
affected, the result being an ischemic bony necrosis.’’ 


Author’s Summary 


‘*Three cases of Bell’s palsy in which a resection of the mastoid cell and a decom- 
pression of the facial nerve were done are reported. In all cases an exudate was found in 
the cells at the tips of the mastoid process and in one some larger cells contained a yellow 
serous fluid. The bone near the stylomastoid foramen was definitely soft and the facial 
nerve highly edematous. 

‘*These observations confirm the results of previous investigations by Kettel and sup- 
port his view that Bell’s palsy is due to an ischemia near the stylomastoid foramen, which 
in most cases affects the nerve only as the most susceptible tissue and in other cases the 
surrounding, more resistant bone.’’ 


Reference 
1. Kettel, K.: Bell’s Palsy: Pathology and Surgery, Arch. Otolaryng. 46: 427, 1947. 
rT. J. C. 
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ANESTHESIOLOGY 


Some Anatomic Considerations of the Infant Larynx Influencing Endotracheal Anaesthesia. 
J. E. Eckenhoff. Anesthesiology 12: 401, September, 1951. 






The administering of anesthetic agents with the endotracheal technique is increasing. 
The successful and innocuous intubation of the infant larynx and trachea requires an in- 
timate knowledge of the anatomy of these structures, since in many respects they differ from 
those of the adult. Failure to recognize such variations can lead to laryngeal trauma and 
edema and even to death. In the infant the larynx is situated more cephalad than in the 
adult. With advancing age the structure moves lower in the neck, so that in the adult the 
glottis lies opposite the level of the interspace of the fourth and fifth cervical vertebrae. 

Of significance is the fact that because of the anatomical peculiarities of the infant 
larynx, a relatively small amount of edema will markedly reduce the cross-sectional area 
of the laryngeal cavity at the level of the cricoid ring. Hence, it is readily apparent why 
a slight amount of edema in an infant causes so much difficulty, while adults rarely manifest 
respiratory distress after similar endotracheal anesthesia. 

Direct laryngoscopy may be considerably more difficult in any infant than in the 
adult because (1) the larynx is situated more cephalad, (2) the infant tongue is relatively 
larger and depresses the epiglottis on account of the position of the hyoid bone, and (3) 
the epiglottis is short, stiff, and U-shaped. 

Two illustrative case reports are presented, indicating the difficulties attending the in- 
tubation of infants and the necessity for an immediate tracheotomy following the develop- 
ment of postintubation edema of a sufficient degree to cause anoxia. 

















T. J. C. 






ORAL SURGERY 


A Consideration of Some of the Problems Concerned With the Management of Patients 
Requiring Surgery. H. Roy Cash. Australian J. Dent., December, 1951, pp. 423-424. 








Dry Socket 


No talk on postoperative measures would be complete without discussing dry socket. This 
painful and distressing sequel to extraction occurs when a blood clot does not form in the 
socket or, if it does initially, the clot becomes infected and is lost on the second or third 
day. The healing process is delayed. Dry socket can be described as an osteitis of the 
famina dura which more often than not was infected before the tooth was extracted. Un- 
avoidable trauma is the exciting cause. What concerns us most is treatment, of which there 
are three well-defined and different approaches, namely: 












‘¢J, Preventive: (a) Thorough swabbing of gingival margin and trough with an effective 
antiseptic as a routine, or cauterization in suspected cases. 

‘*(b) It is my considered opinion that dry socket is preventable by the use of parenteral 
penicillin, not the local application. Having had my share of dry sockets in the past, nearly 
two years elapsed without one case where the patient was covered. A case occurred recently 
and I feel sure the patient would have escaped had I been more alert and maintained the 
cover for three days, not 24 hours. In suspected cases we now prolonged the cover for that 
period. 

**2. Radical treatment: If bleeding does not take place after extraction some opera- 
tors scrape the surface of the lamina dura until it does bleed; others believe that by removing 
the tooth ‘surgically’ dry socket will be prevented, the idea being that with removal of 
bone around the socket bleeding will result and the soft tissue flap will form a protective 
covering. 

‘*3, Symptomatic treatment: Once a dry socket has established itself radical treatment 
of any sort never enters my mind. We treat symptoms, in particular pain and loss of sleep. 
The socket is irrigated gently with a warm weak antiseptic solution and dried. 5-10 drops of 
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tincture of Iodine to a tumbler of water has been suggested but it cannot make much 
difference what antiseptic is used. The socket is then dressed with an Agent which com- 
bines analgesic, antiseptic and sedative properties. If the patient lives reasonably close, I 
prefer a Cotton wool dressing using the proprietary preparation, dentalone and change it daily. 
If the patient has to travel some distance a paste combining similar properties is used, e.g. 
Bismuth and Todoform paste plus 10% Chloretone, Winter’s paste, etc. This would be 
covered by a mix of Zine Oxide and Eugenol with which is incorporated Cotton wool fibres. 

‘*A treatment favoured by some is to fill the socket with the Zine Oxide, Eugenol and 
cotton wool packet. While this may be effective, this more solid type of pack keeps the 
socket ‘wide-open’ during the treatment period and in my view healing is delayed. 


‘*A mixture containing Bromide will assist the patient to obtain a good night’s rest.’* 


A Consideration of Some of the Problems Concerned With the Management of Patients 
Requiring Surgery. H. Roy Cash. Australian J. Dent., December, 1951, p. 421. 


‘ Alveolectomy 


‘While in America in 1929 it was my good fortune to meet Dr. Schlosser of North- 
western University. He was an excellent teacher and his subject, Full Dentures. Schlosser 
did not believe in the radical surgery as practiced by some Oral Surgeons at that time. He 
regarded removal of the labial plate of bone in the upper anterior region prior to the con- 
struction of full dentures as unnecessary, apart from the complications which might result 
therefrom, and said so in no uncertain terms. I saw many dentures constructed under 
Schlosser. Not once in my recollection was alveolectomy resorted to, nor were the anterior 
teeth set on the natural gum. All dentures were fully faced. Incidentally these were the 
days of vuleanite and yet the requirements not only of usefulness and comfort but appearance 
also, were realized. At that time impressions were usually taken seven weeks after extraction. 
During the intervening years I have found Schlosser’s remarks to be substantially true. It 
is my opinion that too much radical surgery is indulged in, in the upper anterior region for 
no purpose and without regard for the consequences. 

‘*While Dean’s Septal Alveolectomy may be less radical in that the labial plate of bone 
is conserved it is none the less avoidable. At least that is my view. And who wants the 
labial plate deliberately fractured if it is avoidable? 

‘*At the last Sydney Congress Terrill demonstrated a method of immediate full denture 
construction favoured by a number of practitioners in Australia which avoids Alveolectomy. 
Initially the teeth are socketed, the esthetic effect of which leaves nothing to be desired, 
despite some disadvantages. At a later date the denture is partially faced around the necks 
of the teeth because of resorption, and then finally the denture is fully faced. 

‘*In co-operating, on the surgical side, with a number of general practitioners, it is 
my observation that a minority favour socketing, but let me say this. There are many 
satisfied patients attending this minority. On the other hand the majority prefer to face 
the immediate denture. It was common practice for some practitioners to demonstrate on 
a cast just how much bone removal was necessary to permit the denture to be inserted. As 
you are aware this is done by cutting off the teeth and trimming the cast on one side only. 
A clear acrylic base to test for ‘high spots,’ sometimes accompanied the cast. But the 
denture could be inserted and would fit without resort to Alveolectomy. My practice was 
and usually still is, to extract the teeth first and then ‘squeeze’ the parts by applying pres- 
sure with the forefinger labially and the thumb lingually or vice versa. This we do after 
all extractions. TI confess to sometimes removing interseptal bone—a bur can be used for 
this purpose if you do not possess a suitable pair of rongeur foreeps—and to reducing the 
cuspid prominences; but the labial plate is not fractured or removed. What advantage is 
there in deliberately fracturing the labial plate as against the simpler form of treatment? 
In asking that question T am seeking information. 

‘«These remarks of course do not refer to prominences which may rightly be referred 
to as deformities. A pronounced alveolar process with markedly protruding teeth may be 
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responsible for a serious psychological upset. Prominent tuberosities may prevent the con- 
struction of a satisfactory denture. In both instances radical procedures are indicated. These 
eases are rare.’’ 


Richtlinien zur Exstirpation der dentalen Herde bei Rheumakranken. Advice for the 
Removal of Dental Foci From Patients Affected With Rheumatism. E. J. Perint. 
Schweiz. Monatschr, f, Zahnh. 2: 147, 1952. 


The spread of bacteria and transitory bacteremia was studied in 221 cases of rheumatic 
affections. In 50.1 per cent of these cases, dental affections were discovered which could 
be made responsible for focal infection. In 2.5 per cent of the cases, Streptococous non- 
hemolyticus was identified in the blood culture. 

The blood culture was found positive, taken ten minutes after extraction, in 10 per cent 
of the cases, 3.6 per cent, when taken twenty-four hours after extraction, and 1 per cent, 
when taken one week after extraction. 

In order to minimize the danger of spreading of bacteria, a systematic premedication 
with sulfa drugs and penicillin is advisable. No precautions should be overoloked in cases of 
subacute bacterial endocarditis. 

In acute periapical processes there is no contraindication for extraction. In chronic 
cases, however, it is advisable to let the rheumatic crisis pass before an extraction is done. 


R. H. Boitel. 


Warum haben wir mit Wurzelspitzenresektionen Misserfolge? (Why the Failures in 
Apicoectomies?) H. Ackermann. Schweiz. Monatschr. f. Zahnh., p. 821, 1951. 


Apicectomies have a chance to success under the following conditions: 


1. If bacteria in the hard substance of the tooth can be eliminated. 

2. If an obturation of the root canal is applied that is impermeable. 

3. If the bone around the apical focus is well scraped. 

4. If the indication is established that there is stability of the remaining part of the 
root. 

The author describes his technique. He closes the canal with a silver post calibrated 
to the size of the burr with which the canal is conically widened. The post is cemented 
into place and the root tip resected. In cases of large perforations and too wide canals 


cast inlays are being used for the purpose. 
R. H. Boitel. 
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Editorial 


A Decalogue on Cancer for the Dentist 


REAT efforts have been made during the last decade to make the dentist 

eancer conscious. Still, many practitioners fail to grasp the importance 
of early diagnosis and, stil] more, of prompt treatment. 

Dr. S. Gordon Castigliano, Oneologist and Chief of Head and Neck Service 
of the American Oncologie Hospital in Philadelphia, has set down ten com- 
mandments to be observed. These are as follows: 

I. Remember that 80 per cent of all untreated oral cancer pa- 
tients are dead a short eighteen months after the onset of 
disease. 

II. Remember that the rapid course of oral cancer makes it an 
emergency disease. Save a life; arrange for a biopsy at 
onee when cancer is suspected. 

111. Remember to maintain a high index of cancer suspicion. Think 
of cancer first when weighing the diagnostic possibilities of 
a soft-parts lesion in patients past 40. 

1V. Remember to examine both visually and digitally the entire 
mucous membrane, including the floor of the mouth, when- 
ever confronted by a patient past 40. 

V. Remember that if an uleerated or nodular lesion fails to re- 
spond to supposed accepted treatment within a period of 
two weeks, delay no longer—get a biopsy! 

VI. Remember that leukoplakia is not a static disease. Malignant 
degeneration can and does occur, even after microscopic 
proof of benignanecy. Cases of leukoplakia should be re- 
examined periodically. 

VII. Remember to arrange for excision of all localized areas of 
leukoplakia where excision is feasible. 

VIII. Remember never to remove teeth in a patient suspected of 
having malignant disease without consultation with the 
therapist who will treat the patient. Likewise, do not 
remove a tooth after irradiation without consultation. 

1X. Remember that a positive Wassermann in a patient means only 
one thing—that the patient has syphilis. It does not rule 
out eaneer. Only an adequate biopsy can rule out cancer. 

X. Remember it is not so important who does the biopsy (if cor- 
rectly done), but it is important that it be done with an 
absolute minimum of delay. Arrange for biopsy by ‘‘ phone,’”’ 
not by letter. Time makes all the difference in cancer man- 
agement. 

1 should like to emphasize the importance of the time factor in the treat- 
ment of malignant disease. After a diagnosis is made by biopsy examination, no 
time should be lost in getting the patients into competent hands for surgery 
or irradiation therapy, whichever seems indicated. Even a week or two of delay 
may greatly alter the outlook for a cure. K.HT. 
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THE DEVELOPMENT OF CANCER INSTRUCTION IN 
THE DENTAL SCHOOL 


RayMOND F. Karser, M.D.,* Betuespa, Mp. 















| gecongetghtngrs in oral cancer is rapidly becoming established as an essential 
part of the dental school curriculum. Although organized effort to promote 
cancer education in the dental school has been in existence only four years, in- 
terest in the oral aspects of the disease and its implementation into curricula 
is already notably widespread. As with most efforts of this type, concerted 
instruction in oral cancer was forced in the beginning to grow through trial and 
error and without the benefit of guiding precedents. The difficulties of intro- 
ducing new instruction into curricula were anticipated and did oceur. But 
appreciation of the assistance that dentists can give to cancer control has seen 
acceptance and wide expansion of training that will enable future members of 
the dental profession to recognize the early symptoms of oral cancer. 

As an estimate of the size of the oral cancer problem, it was reported in 
1947 that 20,000 persons developed cancer of the buceal cavity. In addition, a 
large number of skin cancers occurred on areas that would be subject to serutiny 
by the dentist. The majority of these individuals could be cured if adequate 
therapy were instituted early. 

The key to the importance of the dentist in cancer control lies in the fact 
that he has the opportunity to observe oral lesions routinely in their first stages 
of growth. Educational campaigns have succeeded in establishing habits of 
frequent visits to the dentist. Therefore, the dentist may discover lesions early 
enough to mean the difference between curable and ineurable cancer. The oral 
cavity is one of the most accessible body sites. Thus, with knowledge of the 
history of his patients, the alert and well-trained dentist is able to observe 
suspicious changes with little difficulty. Im some instances he may take a 
biopsy or refer the patient to a physician without arousing undue anxiety. He 
may also schedule a later appointment in order to follow up the course of a 
lesion or to determine whether the patient has sought the medical care suggested. 

In the treatment of oral malignancies, the dentist ean render invaluable 
aid to the physician. He can contribute a great deal by correcting dental condi- 
tions prior to, and after, therapy. Extensive surgery may also require his 
services for prosthetic and restorative procedures and attendant rehabilitation. 

One of the stimuli which have prompted instruction in cancer to become a 
vital part of the dental school curricula is the teaching grants program of the 
National Cancer Institute. Knowing that the dentist could be a dominant figure 
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in the recognition of oral cancer, the Institute became interested in organizing a 
program that would assist dental schools in presenting students with cancer 
instruction. The Council on Dental Education of the American Dental Asso- 
ciation was approached by the Institute, and at a meeting in 1947 the Council 
agreed that such a program would be of benefit to the dental profession. It was 
the expressed feeling of the Council that instruction in early diagnosis, in 
particular, would be desirable. 

Accordingly, the grants-in-aid program for dental schools was initiated by 
the National Cancer Institute with approval of the National Advisory Cancer 
Council. To help the schools get started, the Council recommended that they 
first review existing teaching programs, then, by the best means available, 
correlate clinical and basic science instruction relating to cancer. Further, the 
schools were advised to stimulate student interest by instituting cancer research 
where possible. The limit of aid that any school might receive was set at $5,000, 
renewable annually, and continuing support from year to year was assured so 
far as possible. The maximum grant was small, but there was no intention of 
complete financing. Rather, the grants were designed merely as an impetus for 
initiating a permanent program of instruction which would be supported addi- 
tionally by the schools and other interested groups. Concurrently with Cancer 
Institute grants, additional financing by university funds has been forthcoming 
in most cases, 

Up to the present time, 40 of the 42 dental schools in the United States 
have received grants from the Institute for the inauguration or expansion of 
vaneer teaching programs. Of the currently active grants, 31 are now being 
supported for the fourth year. 

As grant applications and progress reports were reviewed in October, 1951, 
it was noted that although no two schools were pursuing identical programs, 
definite trends toward uniformity were arising, that is, students in a number of 
schools are receiving, by and large, the same instruction in the recognition of 
eancer. However, as was expected, methods of instruction have varied, depend- 
ing upon what the school thought best in view of its available staff and facilities. 

Although nine schools state that oral cancer is taught in a “separate depart- 
ment” and 11 list it as a separate course, instruction in these schools and in all 
others is correlated between several departments. The feeling is that cancer 
should not be “taken out of context,” or isolated from the many fields of 
dentistry with which it is associated. However, many schools report that the 
background and current status of cancer diagnosis and treatment are outlined 
for the student at some point in the curriculum. In fact, one school offers lee- 
tures on cancer of all major body sites and systems. 

Primarily, cancer instruction is now about equally emphasized in basic 
science courses and in clinical studies. In the few remaining schools where 
instruction is limited to one area or the other, program directors explain that 
this limitation is not by choice but due to unresolved handicaps. 

In nearly all schools it is clear that instruction in pathology is an important 
part of the eaneer teaching program. In 36 schools cancer instruction is pre- 
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sented as part of the subject matter in general or oral pathology, and in 23 
of these schools, cancer teaching is emphasized in both fields of instruction. 
Corresponding. laboratory work is performed in histopathology in 33 schools. 

Oral cancer teaching receives emphasis in oral diagnosis in 36 schools, 6 of 
which make the point that it is the hub of their programs. In 7 schools students 
are required to follow cases through from history and clinical findings to in- 
cision for biopsy, and tissue preparation, diagnosis, and therapy. Elsewhere, 
materials are prepared in advance for the student. These materials might in- 
clude case histories, histologic slides, photographs, photomicrographs, fresh 
specimens, and x-rays from which the student would make a diagnosis. A few 
teaching centers require that students be able to diagnose selected typical lesions. 

Although biopsy technique is taught in only 7 schools, students in 24 schools 
observe the procedure, and several schools plan expansion in this area. Labora- 
tories operated by a few schools offer tissue diagnostic services to local practi- 
tioners and have been found a worth-while adjunct to teaching programs. 

In 33 schools cancer teaching is stressed in surgery, and in 24 schools 
similar emphasis is placed in radiology. In the latter instance, the therapeutic 
use of radium and radon seeds is ineluded, as well as the use of radioactive 
tracers for diagnosis in a few schools. At one school, dental residents learn how 
to construct radium molds for topical application to mouth lesions. 

Prosthetic and restorative methods are studied in 11 schools as measures 
additive to the care of cancer patients prior to and following treatment. In- 
struction in this area is apparently more common at the graduate level, and 
funds from a number of grants are used for prosthetic training of dental interns 
and residents. 

Lectures on cancer prevention in 7 schools deal with publie health and oral 
hygiene and with irritants and other suspected causes of cancer. Here the 
student is urged to treat chronic irritations, ulcerations, and infections, as well 
as to correct malformed teeth that may cause precancerous conditions. 

Other fields in which cancer is given special emphasis are: dental medicine, 
16 schools; general dentistry, + schools; and follow-up, + schools. Lectures on 
follow-up care point up the need for special attention to the social adjustment of 
patients. Biochemistry, physiology, anatomy, and bacteriology are also part of 
several cancer programs. 

Clinical Instruction.—I'rom the standpoint of clinical training, there is no 
doubt that the great majority of teaching centers consider the presentation of 
actual cases in clinics or hospitals an essential parallel to cancer teaching in the 
classroom. Through clinic attendance the student may observe at first hand 
the appearance and management of undiagnosed diseases, puzzling lesions, and 
frank cancer. In 30 schools students, usually in small groups, witness 
therapeutic procedures in head and neck clinics, oral clinics, and general 
tumor clinics. In 3 schools they make ward rounds with staff members of 
hospitals affiliated with the dental schools. Major operations are observed by 
students in 3 schools. 
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Attendance of students in diagnostic clinies or at elinical pathological 
conferences is a part of oral cancer teaching in 14 schools. Ordinarily, only 
graduate students do more than take case histories in the course of patient 
‘are. The exception is one school that has a special diagnostic teaching clinic 
where, three hours weekly, seniors examine patients and, aided by microscopic 
study of suspected tissue, make diagnosis of selected cases under guidance of 
the clinie staff. 

Clinical instruction is also accomplished through demonstration clinics 
(23 schools), tumor conferences (7 schools), follow-up clinies (5 schools), and 
seminars (12 schools). 

In 25 schools teaching programs have been extended to graduate students, 
faculty members, and dental practitioners. This is achieved by periodic 
seminars, lectures, and conferences to which all practitioners in a given State 
or area are invited. In addition, a number of grantees have found it beneficial 
to their teaching to have some training for dental nurses, hygienists, and 
technicians. 


Cancer Coordinators.—As no attempt has been made to set cancer apart 
from existing curricula, it is not surprising that directors of cancer teaching 
programs have been drawn from a variety of departments. Each grantee 
designates one and sometimes two program directors as cancer coordinators 
charged with the integration of cancer instruction. Twenty coordinators are 
in the fields of oral or general pathology, 5 are in oral surgery, 4 in oral 
medicine, 3 in oncology, 2 in histology, and 1 in prosthetics. Their positions 
range from dean, 7; head of a department, 7; professor, 14; associate professor, 
9; assistant professor, 4; to chairman of research, 2. In addition, more than 
half of the schools have appointed coordinating committees consisting of 
principal staff members assigned to cancer teaching in various departments. 

Not the least of the difficulties encountered by grantees is that of as- 
sembling adequate teaching personnel. Again and again grantees have been 
forced to direct their programs into new avenues or postpone certain phases of 
them when teachers thought to be available could not be obtained. At present 
only a handful of instructors devote full time to cancer instruction; however, an 
average of two and one-half instructors spend the equivalent of full time in 
each school, and fellow instructors are employed by one-fourth of the schools. 
The average figures are misleading, however, since as many as 19 part-time in- 
structors have been reported in one school. Visiting lecturers are drawn upon 
rather heavily, and in some schools are the sole lecturers. In all, 26 institutions 
use some part of their grants for guest speakers. A few schools have found 
another answer: they are training their own staff and giving financial 
assistance to graduate students in exchange for their teaching services later. 

Naturally the teaching programs cannot operate with instructors alone, 
and most schools employ grant funds for a clerk or stenographer, one or two 


technicians, and, in some cases, a photographer or artist. 


Teaching Devices.—Among teaching devices, the tendency toward use of 
visual aids has become more pronounced in all schools. Classroom and clinical 
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instruction is augmented by photographs, photomicrographs, tissue slides, and 
motion pictures. The practice of one school is to take Kodachrome photo- 
graphs of clinic patients when they are admitted and throughout the course 
of treatment. A significant part of diagnostic instruction is leaning more up- 
on the gross and microscopic appearance of lesions as revealed by color 
photography. The purchase of photographie equipment is probably the chief 
expenditure for supplies and equipment of all grantees. Other means of 
demonstration that are gaining popularity as teaching implements are speci- 
men displays in 16 schools, exhibits in 12, tumor museums in 10, models in 9, 
and moulages in 6. 

It is noted that after four years of continuing assistance, at least three- 
fourths of the grantees must still use part of their funds for the purchase 
of equipment, much of which is of the most basic kind. Expanded programs, 
of course, account for many items such as additional dental chairs, micro- 
scopes, and examining instruments. 

Because school faculties have realized that proficiency is developed best in 
students who have a true interest in the subject, they have gone to consider- 
able pains to build up such interest. For example, 15 schools are following 
the recommendations of the National Advisory Cancer Council by conducting 
research with which the students become acquainted through lectures or 
seminars or by serving as assistants to investigators in the universities. In 3 
schools, students are required to write essays on the role of the dentist in 
tumor diagnosis and treatment. Prizes are offered for the best essays. An 
incentive used by one school is to award a prize each year to the first student 
who finds an oral cancer ease. 


Summary 

As cancer instruction in the dental schools is reviewed, it is evident that 
dentists are being prepared for prominent roles in the control of cancer. The 
disease is far more familiar to graduating dentists today than it was just a few 
years ago. The knowledge possessed by present graduates is a most significant 
index of the increasing responsibility taken by the dentist in cancer control. 
Since the oral cavity is one of the most accessible cancer sites, and dental patients 
are seen at regular intervals, the dentist who is equipped with knowledge of 
neoplastic growths may discover the earliest and most curable lesions. 

Current teaching programs place greatest emphasis on cancer in oral and 
general pathology and in oral diagnosis. Attendance at diagnostic and tumor 
clinies, much increased, is enabling students to gain fuller understanding of 
clinical cancer and associated diseases. Prosthetic and restorative methods are 
also increasing in importance. The use of visual materials has now spread to all 
schools and these materials are considered an extremely valuable teaching asset. 
It is noteworthy that discussions of the social aspects of patient care and re- 
habilitation have been added to several curricula. 

As dental students acquire skill in discovering malignancies, it is apparent 
that they will widen the spectrum of dentistry by a considerable degree. At the 
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same time it is possible that they may be largely responsible for bringing cancer 


of the oral cavity under control. 


i. 
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BIOPSY TECHNIQUES IN ORAL SURGERY* 





JEROME CHESTER Stoorack, D.D.S.,** Sir. ALBANS, Lona IsLANpb, N. Y. 


N THE last decade or so the emphasis in periodical literature and lectures on 

oral tumors has been on such aspects as the importance of early detection, the 
responsible role of the dentist in their early detection, and the necessity for 
biopsy. Much less, however, has been presented on the aspects to be discussed 
in this article ; biopsy techniques and procedures. 

The word biopsy stems from the Greek word bios, meaning life, and opsis, 
meaning sight. Webster defines biopsy as ‘‘the examination of some portion of 
the living body, severed from the whole, for scrutiny in aid of correct diagnosis.”’ 
However, a more accurate definition would be removal of a specimen of tissue 
from a lesion on a living patient, for direct histological examination as an aid 
to correct diagnosis and treatment. It should be emphasized that biopsy is an 
aid and only an aid. We must not slight the other very important procedures 
in the ‘‘working up’’ of correct diagnosis and treatment planning such as case 
history clinical examination, radiographic examination, laboratory tests, and 
so forth. 

The role of biopsy cannot be confined to confirming or disproving a clinical 
impression or diagnosis. The very fact that it does help establish a diagnosis 
makes it a valuable aid in determining the prognosis and the treatment for a 
specific condition. For example, it would be very difficult clinically to differenti- 
ate between an oral squamous cell carcinoma, a basal cell carcinoma, and certain 
lesions of syphilis or tuberculosis. Yet microscopic examination of a biopsy 
specimen from the lesion would practically establish the diagnosis, and deter- 
mine the prognosis and course of treatment which would, of necessity, be different 
in each of the four cases. 

It is also possible to determine microscopically the degree of malignancy 
of a particular lesion and to recognize whether a relatively benign lesion has 
malignant tendencies, as in the case of leukoplakia. Squamous cell carcinomas 
show a less malignant and a more malignant type, which can be differentiated 
readily by a competent pathologist. 

When to Take the Biopsy.—We must suspect every questionable lesion, 
cancer being ruled out first in all cases. Biopsy specimens should be taken on 
any ulceration that does not respond to conservative treatment in two weeks and 
on any swelling or growth that does not show signs of regression in one month’s 
time. 

If the doctor is in doubt regarding his diagnosis or his course of action, it 
is always wise for him to refer the patient to someone more experienced in the 
The opinions or assertations contained in this article are the private ones of the writer 
and are not to be construed as official or reflecting the views of the Navy Department or the 
Naval Service at large. 

**Lieutenant Commander, Dental Corps, United States Navy; Resident, Oral Surgery De- 
partment, United States Naval Hospital. 
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specialized field of oral diagnosis and oral surgery for confirmation or consulta- 
tion. The important thing is to recognize the potentially dangerous lesion and 
all for consultation if necessary. 

For the prosthodontist, the early recognition of lesions under dentures and 
restorations is particularly important because of the difficulty in distinguishing 
a benign ulceration due to irritation of a faulty or ill-fitting denture, from a 
malignant or potentially malignant lesion. Immediately upon discovering an 
inflammatory process, ulceration or growth of any kind under or associated with 
dentures, the prosthodontist should take the dentures away from the patient 
for safekeeping—not merely from the patient’s mouth. The patient cannot be 
trusted with them; they will go back into his mouth for what he considers brief 
harmless periods, during so-called ‘‘important engagements.’’ With the dentures 
in safekeeping of the prosthodontist he should observe the lesions for the pre- 
scribed periods of time under conservative treatment. If they do not clear up, 
or show progressive improvement during this period, biopsy should then be 
performed by the doctor himself or by a consultant oral surgeon. 


Partial Section or Complete Excision?—It is of course understood that 
the size and the character of the lesion are at least two of the factors to be con- 
sidered in deciding how much tissue will be removed for biopsy. If a tumor is 
a sma! one, for example, it is more feasible to remove the mass in toto with a 
border of normal tissue. For large masses it is better to remove a small section, 
including at the same time some of the adjacent normal tissue. 

Pigmented lesions such as nevi and melanomas should never be cut into; 
they should always be widely excised if biopsy is attempted. Nor should 
vascular lesions such as hemangiomas be cut into; rather, the incision should be 
wide of the growth and through normal tissue. 

Techniques of Biopsy.—There are four main methods of biopsy: the 
aspiration technique, the punch technique, the cautery or electrosurgical tech- 
nique, and the surgical technique. 

Aspiration Technique.—Aspiration biopsy as devised by Dr. Hayes Martin 
is used widely in the Head and Neck Section of Memorial Hospital for Cancer 
and Allied Diseases in New York City. It is indicated for tumors which lie 
below the surface of normal tissue where a specimen cannot be obtained except 
by surgical incision through normal tissue. This applies both to soft tissue 
tumors and tumors within bone. 

The objections to partial surgical biopsy in these deeply situated tumors are 
that such a procedure modifies the clinical setting, and breaks down the natural 
local barriers to the spread of disease, favoring, in some cases, early metastasis. 

The special instruments needed for aspiration biopsy are an 18-gauge needle 
5 to 10 em. in length, a 10 or a 20 ¢.c. syringe, glass slides for a smear, a small 
slice of Gelfoam or fibrin foam as a vehicle for some of the aspirated tissue, and 
a specimen bottle with 10 per cent formalin (Fig. 1). 

The skin or mucous membrane at the site of puncture is painted with anti- 
septic solution and a small area is infiltrated with local anesthetic solution, 
raising a small wheal over the site selected for aspiration. With a sharp pointed 
scalpel a stab wound is made through the skin or mucous membrane. This 
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facilitates insertion of the needle and prevents contamination of the aspirated 
material by the surface epithelium. (Fig. 2.) If the tumor is contained within 
bone, a small round burr is used to penetrate the cortical plate following the 
initial incision through the surface epithelium. The 18-gauge needle is then 
inserted through the stab incision, through the superficial tissues, or through the 
opening in the bone with the syringe attached and with the piston tightly 
closed (Fig. 3) until the needle is felt to enter the tumor. With the needle held 
stationary, a vacuum is produced in the syringe by partly withdrawing the 
piston.. Maintaining this vacuum, the needle is then advanced a distance of 
1 to 3 em., depending upon the size of the tumor, and then withdrawn to the 
starting point. This manipulation is repeated a few times changing the direction 
of the needle, remembering to maintain the vacuum at the same time. Here the 
needle is again withdrawn to the starting point and the vacuum slowly released. 
The syringe is then detached from the needle before complete withdrawal, and 
the needle, which supposedly contains a specimen of tumor tissue, is withdrawn 
separately from the tissue. Here the needle is again attached to the syringe 
and the specimen expelled onto the previously prepared glass slide. A portion of 
the tissue is placed in the small piece of Gelfoam and then immersed in formalin 
for fixation and section by the usual method. The remaining portion on the 
glass slide is gently smeared by firm flat pressure of another glass slide, for 
immediate staining and study. 

The Punch Biopsy.—There are two types of punch biopsy to be discussed 
and the first was again originated by Dr. Hayes Martin, Chief of the Head and 
Neck Section at Memorial Hospital for Cancer and Allied Diseases. 

The instruments consist of a series of various-sized sharp, circular, de- 
tachable punches, resembling the ordinary leather punch (Fig. 4). 

The desired size punch is selected, attached to the handle, and after the 
selected area for biopsy has been infiltrated with a local anesthetic, the instru- 
ment is applied to the tissues and rotated back and forth several times, until it 
has penetrated to a depth of 5 to 7 mm. (Fig. 5). This frees the specimen from 
all of the surrounding tissue except at the base. The punch is put aside and 
the specimen is removed by grasping it carefully with the tissue forceps and 
severing it from the base with a scalpel or dissecting shears. It is then placed 
in the fixing solution. 

Persistent bleeding can be controlled by use of a coagulating agent such as 
silver nitrate, by use of the coagulating current, or by sutures properly placed. 
The first method is used most often and with best results in the majority of cases. 

The second technique in this group is performed upon lesions or growths 
in areas difficult to get to by ordinary methods, such as tumors of the base or 
back of the tongue. The instrument used is a foreeps type of tissue cutter (Fig. 
6). 

The area is anesthetized and the cutting edges of the forceps are applied to 
the lesion in question and tissue snipped off in such a manner that a representa- 
tive specimen is obtained. It is treated in the same manner as any other speci- 
men by placing in the formalin bottle for future study. 

The Electrosurgical Technique.—This third method is mentioned only be- 
cause some men still persist in its use. It presents the very obvious disadvantage 
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Fig. 1—Armamentarium for aspiration biopsy. From left to right, scalpel, glass slides, 
syringe, small piece of Gelfoam. 
Fig. 2.—Stab incision through mucous membrane of the tongue. 


a Fig. 3.—The needle inserted through the stab incision with the piston tightly closed. 
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Fig. 4.—Set devised by Dr. Hayes Martin, Chief of the Head and Neck Section at Memorial 
Hospital for Cancer and Allied Diseases, New York, N. Y. (From Martin, Hayes: Am. J Surg. 
74: 107, 1947.) 


Fig. 5. 





Fig. 6. 


Fig. 5.—The instrument applied to the tissues, rotated back and forth several times until 
it has penetrated to a depth of 5 to 7 mm. 

Fig. 6.—This or similar instrument used for lesions in difficult-to-reach areas of the 
oral cavity and surrounding structures, 
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of cooking the tissues, even with the most judicious handling of the instrument 
by the operator. This results in cellular distortion and destruction, making 
microscopic diagnosis very difficult. The only advantage of electrocautery lies 
in its hemostatic qualities. It ean be used to control hemorrhage during biopsy 
by use of the coagulating current as mentioned previously. 


Fig. 7. 
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Fig. 8. 


Fig. 7.—Typical tongue lesion in which carcinoma must be ruled out first if conservative 
treatment has failed to clear it up within a two-week period. 
Fig. 8.—Area selected for biopsy outlined. 


Surgical Excision.—This is the method of choice on all surface or super- 
ficially located growths of soft tissue or bone. Here again we find two types: 
(1) partial excision; (2) total excision or therapeutic biopsy. 

Partial Excision.—Partial excision is indicated in large growths or lesions 
located on or just beneath the surface epithelium and in some smaller growths 
(Fig. 7). The reason for partial excision in these cases is obvious—some lesions 
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of the mouth, found in systemic diseases, such as tuberculosis or syphilis, simu- 
Partial excision, correct diagnosis, and subsequent systemic 


late neoplasms. 
treatment would eliminate the lesion readily. Total excision with the resulting 


large defect or deformity in cases of this type is certainly contraindicated. 


Fig. 9. 


Fig. 10. 

Fig. 9.—Specimen carefully grasped with tissue forceps, lifted and dissected away from 
the base. : 

Fig. 10.—Suturing is unnecessary in most cases; however, one or two well-placed sutures 
may aid the healing process and control hemorrhage. 

There is very little risk, in partial excision of surface lesions, of spreading 
disease or stimulating the growth of tumor cells because careful section does 
not break down the natural barriers in the surrounding normal tissue. 

Following selection of a representative region from which the specimen is 
to be obtained (Fig. 8), the area should be infiltrated locally by injection deep to 
the lesion. A sharp, pointed scalpel should be used and a V-type of elliptical in- 
cision should be made. Thin, deep sections should be made rather than broad, 
shallow sections, and they should include normal tissue at the outer edge of the 
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specimen. Following the initial incisions, the specimen should be very carefully 
grasped with tissue forceps at the normal tissue end, lifted and dissected away 
from the base (Fig. 9). It is then placed in the fixing solution. Suturing is 
usually unnecessary in partial excision ; however, one or two well-placed sutures 
may aid in faster healing and controlling hemorrhage (Fig. 10). 


Fig. 11. 





Fig. 12. 


Fig. 11.—Total excision is indicated in lesions of this type. 
Fig. 12.—The initial incision should include a good border of normal tissue all around. 


Total Excision.—Total excision is indicated in small, surface lesions or small 
growths of the superficial connective tissue layer (Fig. 11). The lesion is well 
outlined with an elliptical incision following local anesthesia, obtained in the 
same manner as described previously. The initial incisions should include a 
good border of normal tissue all around (Fig. 12). The tissue is carefully lifted 
at one end with the tissue forceps and the growth carefully removed by means 
of a dissecting shears or scalpel, maintaining a good border of normal tissue 
beneath the growth as well as at the sides. Persistent bleeders are tied off with 
catgut or are coagulated. 
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All tension on the surface sutures is relieved and the incision is closed. 
This ean be accomplished by undermining the surface edges of the wound and 
then closing or by closing in layers with subeutaneous absorbable sutures. 

The excised growth in toto is then treated as an ordinary biopsy section 
and placed in the fixing solution. 

As a variation in the total excision technique in areas of rich vascularity 
such as the tongue, it is well to consider running the sutures through before 
excision. The sutures are placed wide and deep to the lesion or growth, following 
local anesthesia of the area. The incisions and excision are made carefully so 
that the sutures are not cut and the wound immediately closed subsequent to 
removal of the growth. 


Preparing the Specimen for Study.—To avoid drying out of the specimen, 
the bottle of fixing solution for receiving the section should be prepared prior 
to completion of the operation. 

The bottle should be carefully labeled with the patient’s name and also with 
an identifying number corresponding to the number on the tissue examination 
request. Ten per cent formalin is used as the fixing solution; the amount of 
solution should be approximately twenty times the volume of the tissue. If 
formalin is not available, 70 per cent aleohol can be used as a poor substitute, 
for shrinkage of the tissue results with its use, due to dehydration. It is de- 
sirable to have a half dozen or more prepared formalin bottles on hand. 


The Tissue Examination Request Form.—It is important that the tissue 
examination request include all the information one can give that will be of use 
to the pathologist. The data should be checked over before the form is passed 
along, with the specimen. (Fig. 13.) The request should include the following: 


1. Doctor submitting specimen and address. 

Date obtained. 

Patient's age. 

Patient’s sex. 

Patient’s race. 

Clinical description of the lesion before excision. 
Description of the specimen following excision. 


SS oR Oo 


(The last two should be a written report of the clinical appearance of the 
lesion and surrounding tissues. The report should be an exact description of 
what one actually sees, including the size, shape, color, whether raised or not, 
whether soft or hard, and whether ulceration and/or hemorrhage is or ever has 
been in evidence. ) 

8. How specimen was obtained. 

9. Brief clinical history. 

(Includes duration of the lesion, rapidity of growth, physical condition of 
the patient, and one’s clinical impression or diagnosis. ) 

10. Patient’s name and address. 

Laboratory Procedures.—Firation is accomplished by placing the specimen 
in the preservative, 10 per cent formalin. The length of time for fixation varies 
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Standard Form 515 
Promulgated August 1948 
By Bureau of the Budget 











CLINICAL RECORD TISSUE EXAMINATION 
SPECIMEN SUBMITTED BY DATE OBTAINED 
Dr. John Doe 4 January 1951 
en Consists of a yellow round shiny on ian lA. mace () FEMALE mT 








piece of tissue about 2 cm in diame 
eter. It is fairly firm to touch but can be rather easily depressed, 


HOW OBTAINED 


Specimen was excised surgically in toto by means of anelliptical skin 
incision and blunt dissection. 





omer “Growth: "right "side of % midtine uy pper neck abut 'S* on ‘fom lower border of 
mandible, 1.5 cm in diameter. Is freely movable under epidermis, fibrous 
(hard) in mature. No pain, discharge, ulceration or discoloration. Is 
irritated upon occasion by shaving. Began in 1948, grew to its present size 
in period of a few days. No disease of infection associated with its growth. 
Eus history of cyst removal on both cheeks and behind both ears, otherwise 
history is irrelevant. 
Impression: cyst (sebaceous) 





FLOCCULATION REACTION COMPLEMENT FIXATION SIGNATURE ANDO TITLE 





PATHOLOGICAL REPORT 

NAME OF LABORATORY ACCESSION NO(S). 
NDS, NNMC; Bethesda, Md. | 082=51 

(Gross descriplion, histologic examination and diagnoses) 
Gross: An ellipse of skin measuring 2.0x0.6 cm, and attached below it is 
a large grayish yellow structure resembling a large kidney bean. It has 
a smooth glistening surface and is of rather soft consistency. It meas- 
ures 2.0x1.5x0.8 cm, Cross section of the cystic-like structure reveals 
that it is filled with a cheesy yellow mterial. 








Micro: Sections show skin on one surface and below it is a large cyst lined 
by compressed stratified squamous epithelium, The cyst is filled with des- 
quamated keratin, The wall of the cyst is very thin being composed of only 
a few strands of fibrous connective tissue. No secondary skin structures 
are evident in the wall. A sebaceous cyst and an epidermoidal cyst are 
usually impossible to tell apart, Because of lack of histologic evidence 

to the contrary the diagnosis of epidermoidal cyst is favored. No neo- 
plasm, 


Diagnosis: Epidermoidal cyst, neck, 


Dr. John Hancock 9 January 1951 


(SIGNATURE OF PATHOLOGIST) (aT) 
(Continue on reverse side) 











PATIENT'S LAST NAME—FIRST NAME—MIDOLE NAME REGISTER NO. | WARD NO. 
Wytehat, Thoms L. MULS 126~50341-62 | 
TISSUE EXAMINATION 


came oohave Hospital, Anywhere, U.S.A. _ Standara Form 515 
(NAME OF HOSPITAL OR OTHER MEDICAL ACILITY) 


U. 5. GOVERNMENT PRINTING OFFICE 16--56211-2 





Fig. 13.—Tissue examination request form used in the United States Navy. 
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with the size of the tissue ; however, the tissue is left in the formalin solution for 
from six to twenty-four hours. This coagulates the protein content of the cells, 
thus preventing decomposition and preserving the tissue elements in as nearly 
the same condition that they were in at the time of fixation. 

Hard tissue specimens have to be decalcified before fixing. An acid such as 
nitric or hydrochloric is used for this process, usually 5 per cent nitrie acid. 
Following decalcification it is treated as a soft tissue specimen and embedded in 
either celloidin or paraffin. 

Dehydration is accomplished by placing the specimen in a series of ascend- 
ing alcohols, 50, 70, 95, and then 100 per cent alcohol, over a period of twenty- 
four hours in an especially timed machine for the purpose. 

Embedding.—In order that the tissue may be sectioned by the microtome, 
it has to have a certain rigidity to offer sufficient resistance to the cutting edge 
of the knife. This may be accomplished by freezing the tissues, or, as is more 
commonly done, by using a material which fills the interstitial spaces of the 
tissue, such as paraffin or celloidin. 

The freezing technique is used only where immediate investigation is 
necessary during the course of a surgical operation, for instance, questionable 
deep tongue biopsies; while the patient is on the operating table, a small section 
is excised, sent to the laboratory, where it is quickly frozen, sectioned, examined, 
and diagnosed. If the report is negative for malignancy, the rest of the tumor 
is removed and the wound closed. However, if the report is positive, a radical 
tongue dissection and a possible mandibular resection on that side are performed 
immediately. 

Embedding in paraffin is a more lengthy but a far more satisfactory process, 
retaining the tissue in a much more adequate form for microscopic diagnosis 
without the distortion that is found in the freezing technique. Since the paraffin 
is not soluble in alcohol, the alcohol already in the tissues as a result of the 
dehydration process has to be replaced by xylol or chloroform, to enable the 
paraffin to be taken up by all of the tissue spaces. The specimens are left in 
two changes of solvent for a specified length of time and then paraffin is added 
to the solution. They remain in this solution for a few hours and then are 
placed in molten paraffin for another specified time. Finally they are placed 
in a mold filled with molten paraffin, and this is quickly cooled into a solid block. 

Celloidin is used in hard tissue sections containing teeth or parts of teeth. 
A mixture of equal parts of ether and alcohol is used as the solvent here, to fill 
the tissue spaces with celloidin. This type of section requires at least six weeks 
and as much as three months to prepare. 

Sectioning is accomplished by means of the microtome. There are three 
types: the sliding, the rotary, and the freezing depending upon the type of 
tissue and the embedding medium used. 

Mounting consists of placing the cut specimens on glass slides and drying 
on an electrically controlled heater. 

Staining.—Hematoxylin and eosin are used universally for staining in 
microscopic diagnosis, and consist of an initial blue stain which is followed by 
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partial deecolorization with acid-aleohol solution and then counterstaining with 
red eosin. : After clearing with aleohol and xylol, and thorough drving, the slide 
is given added protection by means of a cover glass, and then is ready for the 
last step. 

Microscopic Examination.—Following microscopic examination and diagno- 
sis by the pathologist, his report is returned to the doctor submitting the request, 
and thus the eyele is completed. 

Do’s and Don’t’s in Biopsy.—Following are some precautions and con- 
siderations that should be observed to insure full diagnostic and sometimes 
therapeutic value of the biopsy, and to avoid unnecessary disfigurement of the 
patient : 

1. Avoid the use of dyes: The dyes should not be used as local antisepties 
for procaine infiltration, as they prevent proper preparation of the tissue for 
mierosecopie study. Antisepties used should be colorless, although solutions 
with a slight amount of color such as Metaphen are permissible. 

2. Include a representative area of the lesion or growth: Thin, deep sec- 
tions should be obtained in partial or punch biopsy rather than broad shallow 
ones. Superficial tissue in cases of malignancy may only show inflammatory 
reactions without actually getting deep enough into the connective tissue layer 
to show tumor cell invasion. Many negative reports are made in error, because 
of the lack of depth of the section. 

3. Include an adequate border of normal tissue: In partial biopsies, an 
area of normal tissue is essential for purposes of comparison in microscopic 
study. Material from the center of the lesion only is frequently not of value 
because of secondary changes or infection which greatly affect the microscopic 
picture. 

In total biopsies, a good border of normal tissue should be ineluded all 
around and beneath the lesion. The pathologist should be able to report ade- 
quate excision into normal tissue in cases where microscopic diagnosis proves 
the lesions to be premalignant or malignant. 

In epithelial lesions, the normal border often gives indication of whether 
the lesion is malignant or not. In benign epidermoid lesions, the epithelium 
appears pushed up above the line of normal epithelium, whereas in the epider- 
moid malignancies, the epithelium of the lesion is invasive and appears below 
the line of normal epithelium and well into the underlying connective tissue. 

4. Plan the incisions to avoid or minimize disfiguring the patient: If the 
lesion from which a biopsy is to be taken is on the face or lips, the cosmetic 
aftereffect has to be taken into consideration : 

a. Follow the natural creases (Langer’s lines of tension), if oper- 
ating on the face. 

b. Avoid reducing the vermilion border, if operating on the lips. 
The use of vertical incisions should be considered here. 

5. Avoid the use of the electrocautery: If, of necessity, cautery must be 
used, extreme care should be exercised to minimize cooking the tissues. 
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6. Use care in the use of the tissue forceps: Careless handling of the tissues 
ean crush or otherwise mutilate the specimen. This results in the appearance 
microscopically of large holes or of flattened tissues. The specimen should 
be carefully held at one end with a fine forceps during excision. 

7. Identify the area, if possible, in suspicious lesions: In these lesions a 
suture through a portion of the tissue is of great value. Placed anteriorly or 
posteriorly, or above or below, for that matter, a suture in a specimen that is 
found by the pathologist to be premalignant or malignant can often be a check 
on the adequacy of the excision. If the lesion has not been adequately excised, 
the pathologist can accurately locate for the doctor that area of the lesion by 
means of this previously placed suture, and the doctor can proceed accordingly 
without guesswork. 

8. Avoid drying out of the specimen: Too frequently excised tissue is 
placed on the bracket table and left exposed until the operation is completed. 
As little as ten minutes in an area with an arid climate could cause enough 
cellular distortion to make microscopic diagnosis impossible. Therefore, place 
the specimen directly into the formalin solution following excision. 


9. Use a separate bottle for each specimen: If specimens are taken from 
lesions in different areas on the same patient, they should be placed in separate 
bottles. Great confusion results if one specimen out of two or more in the same 
bottle proves to be premalignant or malignant, and the pathologist cannot tell 
the doctor which area of the mouth is affected. 

10. Accompany the specimen with a complete report: Use a comprehensive 
report form and fill in all pertinent information. 

11. Do not accept all negative reports: One negative report of a suspicious 
lesion is not necessarily diagnostic of a benign lesion. A negative report should 
not lull the operator into a feeling of security, when a lesion has a clinical 
course indicating malignant tendencies. Repeat biopsies are indicated in all 
such suspicious lesions. There have been persistent cases in which several 
negative reports on the same lesion have been followed by a positive report of 
malignancy. 
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UNILATERAL FRACTURE OF THE RIGHT MAXILLA AND 
MALAR BONES* 


James L. BrapLey, D.D.S., M.S.D., M.Sc.(Denv.),** Great LAKEs, ILL. 


HERE are many methods of treatment of depressed malar bones; however, 

when the maxilla is fractured also, a Caldwell-Lue procedure has given grati- 
fying results. The following is the report of a case. 

On Sept. 21, 1949, J. T. C. a 20-year-old white man, a Corporal in the 
United States Marine Corps, was admitted to the United States Naval Hospital, 
St. Albans, Long Island, N. Y., with a diagnosis of multiple skull fractures and 
facial bone fractures. 

History of Present Illness.—The patient was admitted with a complaint of 
decreased vision of the right eye, with pain and looseness of the right jaw. 
This man stated that he was involved in an automobile accident on Sept. 12, 
1949, while hitchhiking a ride back to his base. He was taken to Albany 
Memorial Hospital where he remained unconscious for about twelve hours. 
On awakening he was told that he had lacerations of the right temporal region 
and multiple fractures of the skull. Since the accident he had decreased vision 
of his right eve. He had no pain at the time of admission except when masti- 
cating his food, no nausea or vomiting at any time. He was referred to this 
activity via ambulance. 

Past History.—The patient had the usual childhood diseases. He had no 
operations or history of any serious injury. 

Family History.—His father and mother were living and well. A sister 
died at the age of 5; the cause was unknown. There was no evidence of tu- 
bereulosis or diabetes in the family. 

Examination Findings.—Examination showed an old laceration of the 
right temporal region. The patient was alert and cooperative. There was 
right-sided facial paralysis. He was unable to wrinkle his forehead and the 
right side of his face sagged. There was marked subeconjunctival hemorrhage 
of the right eye (Fig. 1). He was unable to rotate his eyes laterally. The 
right pupil was constricted. The vision was markedly decreased. The ears 
showed dry blood present in both canals; therefore, no attempt was made to 
visualize the canals. There was a depression of the right zygoma. The oral 
examination showed a downward and lateral displacement of the maxillary 
molars and premolars. With digital pressure the right maxilla could be moved 
back and forth. On pereussion there was a dull sound to the right maxillary 
molars and premolars. The patient stated that it was painful for him to chew 


food. 





*The opinions or assertions contained herein are the private ones of the writer and not 
to be construed as official or refiecting the views of the Navy Department or the Naval 
Service at large. 

**Commander, Dental Corps, United States Navy, United States Naval Hospital, Great 
Lakes, Ill.; formerly, United States Naval Hospital, St. Albans, Long Island, N. Y. 
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Roentgenograms of the skull showed multiple fractures as follows: In the 
left parietal region there was a linear fracture line about 3 em. in length in 
the horizontal plane (Fig. 2). <A vertical fracture line was seen below this 
about 2 em. in length extending down toward the temporal bone. There was 
also a linear fracture extending from the right orbit posteriorly in the frontal 
bone (Figs. 3, 4, and 5). This apparently extended to the roof of the orbital 
fossa and arose near the supraorbital foramina. There was also a questionable 
fracture of the condyle of the right side of the mandible without displacement. 
A Water’s view showed fracture lines involving the right maxilla and malar 
bones with marked displacement. 


Fig. 1.—Patient prior to surgery with marked subconjunctival hemorrhage. 


Consultation with Dr. C. Druckmiller, Chief of the Neurosurgical Service, 
stated, “Neurological examination shows that the patient’s motor and sensory 
control is normal except his right eye is internally rotated. The right pupil is 
slightly constricted. There is a sag to the right side of his face; and he is un- 
able to wrinkle his forehead on that side. There is a mild droop of the right 
corner of the mouth. A curved sear is present over his right temporal region. 
There is sensory anesthesia on the right side of his forehead only. The patient 
feels well in general. Apparently there is some damage to the abducent and 
facial nerves on the right side; no other cranial nerves impaired. There are 
no other abnormal neurological signs to contraindicate surgery.” 

Ophthalmic consultation with Dr. Dawson Mills stated, “External exami- 
nation reveals the right eye to have failure of a lateral gaze. The patient com- 
plains of diplopia in all directions, and is becoming less so, due to separation of 
images with suppression of the right eye image. The vision is good in both 
eyes. There are extensive subconjunctival hemorrhages in the right eye. The 
cornea, media and lens are negative and the fields are normal. The right pupil 
is constricted, does not react to light or accommodation. Diagnosis: Paralysis 
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Fig. 4.—Fracture of the left orbital region. 
Fig. 5.—Depression of the malar bone and lateral wall of the maxilla. 





coil ae ane 


se batho Nr di 


1p Ll Nat ate Te eB 


6 Dn eal RLath tte concn  aiall 





msi a Hh ted 


Cae TS 


ais: 


ee Y 


i ac 2 a 





UNILATERAL FRACTURE OF RIGHT MAXILLA AND MALAR BONES 1051 


of the abducens nerve probably due to local trauma somewhere along its long 
intracranial course with some disturbance to the sympathetic supply to the 
intrinsic muscles.” 

A diagnosis was made of multiple skull fractures, and unilateral displaced 
fracture of the right malar and maxilla. 


Fig. 6. 





Fig. 6.—Mucoperiosteum detached es. / ~ comminuted fracture of the lateral wall 
of the right antrum. 

Fig. 7.—Exposure into the sinus. 

Physical Examination.—'he blood pressure was 124/80, pulse, 90, respira- 
tion, 22 per minute, and the temperature, 98.6° F. He weighed 162 pounds. 
Examination revealed a well-developed, well-nourished young man. The sys- 
temic review was essentially negative except for the traumatized area of the 
face. Photofluorographic examination of the chest showed the lungs to be 
clear. The heart and aorta appeared normal. 

Laboratory Examination.—Blood examination showed 5,220,000 erythro- 
eytes, 5,150 leukocytes, and hemoglobin, 14.5 Gm. of 100 per cent on admission. 
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The Kahn test was negative. Urinalysis showed a clear straw color; the reac- 
tion was alkaline, specific gravity, 1.019, with no albumin or sugar present. 


Treatment and Course.—On Sept. 22, 1949, the patient was given 50,000 
units of penicillin every three hours. A high calorie and high protein fluid diet 
was prescribed. Wire loops of 0.020 gauge stainless steel were placed on the 


Fig. 8. 





Fig. 9. 


Fig. 8.—A nasal antral window with the instrument in position. 
Fig. 9.--Immediate postoperative wound. 
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maxilla and mandible between the cuspids and first premolars on each side. 
These were’ placed so that the jaws could be immobilized following surgery. 

Operation.—On Sept. 23, 1949, premedication of pentobarbital sodium, 
114 gr. an hour before, and morphine sulfate, 14 gr., with atropine sulfate, 450 
gr. a half hour before the operation, were given the patient. 

Under intravenous anesthesia of thiopental sodium, the patient was pre- 
pared and draped in the usual manner. An intraoral incision was made in the 
right bueeal gingival gutter about 0.5 em. above the gingival margin of the 
teeth. The mucoperiosteum was detached from the bone, exposing the com- 
minuted fractures of the lateral wall of the right antrum (Fig. 6). With 
suitable instruments the loose fragments were removed, making an adequate 
exposure into the sinus (Fig. 7). The floor of the orbit had been comminuted 
and the eyeball was displaced downward. The malar bone was reduced and 
the fragments of the orbital floor were pressed upward and adjusted in ap- 
proximate normal position by digital pressure. An antrostomy was done and 
fixation was accomplished by packing the antrum with six yards of petroleum 
jelly gauze with one end through the nasal antral opening (Fig. 8). The in- 
traoral flap was closed with six interrupted sutures of No. 000 atraumatie 
dermalon (Fig. 9). The teeth were then ligated with 0.020 gauge stainless steel 
wire through the previously placed loops. 





Fig. 10.—Postoperative wound on Sept. 29, 1949. 


The postoperative course was uneventful. The patient was continued on 
penicillin therapy. Codeine sulfate, 14 gr., and aspirin, 10 gr., were prescribed 
for pain. Ice packs were placed to the right jaw every hour for eight hours. 
On Sept. 24, 1949, the first postoperative day, there was considerable edema; 
therefore the ice packs were continued to the jaw. The patient stated his 
vision had improved. However, there was lateral rotation of the pupil of his 
right eve. There was numbness in the infraorbital region and the side of the 
nose. 
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The mouth was sprayed and irrigated twice daily. The sutures were re- 


moved on Sept. 29, 1949 (Fig. 10). Then every day a few inches of the antral 
packing were removed, and by Oct. 14, 1949, three weeks following surgery, 


Fig. 11.—Postoperative roentgenogram showing the parts in good alignment with the surgical 
defect. 


Fig. 12.—The appearance of the patient at the time of discharge. 


it was completely removed. The penicillin therapy was terminated on Oct. 
15, 1949. The antrum was irrigated with warm saline solution which elicited 
neither pus nor blood. 
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Roentgenograms taken on Oct. 14, 1949, showed the fractured parts in 
good alignment (Fig. 11). There was a surgical defect in the lateral wall of 
the maxillary sinus. 

The diplopia had disappeared. The pupil was rotated slightly to the cen- 
ter but was much improved. The ophthalmologist prescribed eye exercises 
for the patient. 

On Oct. 24, 1949, the wire ligatures were removed. The facial contour 
was normal. The teeth and maxilla were firm. Sensation was coming back ; 
the patient could wrinkle his forehead and was able to whistle. There was still 
numbness in the infraorbital region. On Nov. 15, 1949, Dr. Mills examined the 
patient and stated, “Testing showed vision was 20/20 in each eye. There is 
marked improvement, though there is a slight lateral shift to center of the 
right pupil.”” The patient did not require correction with glasses. On Nov. 
21, 1949, he was discharged to duty (Fig. 12). 


Comment 

Open reduction via a Caldwell-Lue approach gives gratifying results in 
most comminuted unilateral fractures of the maxilla and malar bones. An 
antrostomy is indicated to establish drainage. These fractures usually heal 
with fibrous union. Diplopia can usually be controlled by reduction of the 
fracture parts. However, in some cases correction must be accomplished by 
glasses. Sensation, loss of which was caused by injury to the facial nerve, 
‘ame back to the patient. There was marked improvement to the eye move- 
ments which had been affected by injury to the abducens nerve. 


Conclusion 
A ease is reported of a unilateral malar and maxillar fracture with marked 
improvement of the injury of the facial and abducens nerve. 








ACTINOMYCOSIS WITH OSTEOMYELITIS OF THE 
ALVEOLAR PROCESS 


LIONEL Gop, A.B., D.D.S.,* PHILADELPHIA, Pa., AND 
Erwin E. Doyne, D.D.S., Hackensack, N. J. 


Introduction 
OST studies of actinomycosis and the actinomycetes have stressed the 
bacteriologic and clinical aspects of the disease in relation to soft tissue. 
Histopathologic observations of the effects of actinomycosis upon a tooth and 
its supporting bone have rarely been reported.'’*?* This paper will present 
such findings as well as a case interesting to both the surgeon and the 
endodontist. 

Actinomycosis is an infection caused by any actinomycete. Cervicofacial 
actinomycosis, accounting for sixty per cent of the lesions in man, is an 
endogenous infection due to Actinomyces israeli (Actinomyces bovis). Actino- 
myces israeli is a parasite normally found in carious teeth, dental plaque mate- 
rial, gingival scrapings, and tonsillar erypts. It should be emphasized that the 
saprophytic actinomycetes found in nature are thought to be ineapable of 
producing the disease in man." 

The fungus produces a slowly developing, chronic, granulomatous, sup- 
purative infection which affects both soft tissue and bone. The infection extends 
locally by contiguous involvement of adjacent tissues or to distant parts of the 
body by the hematogenous dissemination of emboli. In deep infections abscesses 
and sinuses are formed as the organisms continue to spread. Sinus tracts often 
communicate with each other, and perforate the mucosal lining of the oral 
cavity or the skin of the neck. Bone is involved by the infectious process; but 
the frequency of this involvement is not known. If the actinomycetes spread 
to the alveolar structure, an osteitis or osteomyelitis is produced. 

The diagnosis of actinomycosis may be made from bacteriologic smears, cul- 
tures, and tissue sections. Actinomyces israeli forms characteristic microscopic 
colony growths consisting of gram-positive twisted filaments with radiating 
terminal hyphae; however, portions of the colony may be gram-negative. Ob- 
servation of the periphery of a colony or culture shows the filaments to be bent 
or branching, with dark club-shaped and spherical coccus-like bodies present. 
An irrefutable diagnosis of Actinomyces israeli can be made only by culturing 
the organism or reproducing the lesions in a laboratory animal. The experienced 
laboratory worker is able, with proper methods, to culture the organism suc- 
cessfully. Attempts to infect experimental animals have met with infrequent 
suecess. The diagnostic value of ‘‘sulphur granules’’ found in the pus of a 


*Department of Oral Pathology, Dental School, University of Pennsylvania; Resident in 
Oral Surgery, American Oncologic Hospital. 
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draining sinus or abscess is of questionable value, since many strains of Actino- 
myces israeli do not produce them. The demonstration of the typical “‘ray 
fungus’’ pattern or actinomycetie rosette in a tissue section is sufficient to 
establish a diagnosis." * 1° *4 

The course of actinomycotic infection in man is not yet completely known. 
It is accepted that the disease is produced by Actinomyces israeli, which nor- 
mally inhabits the mouth and throat of man. It is known that a carious tooth 
with a pulp exposure or a break in the mucosal surface will allow Actinomyces 
israeli to gain aecess to periapical and submucosal tissues; yet, organisms have 
been found at these sites without clinical signs of disease. Further, it has been 
suggested that trauma and sensitization to repeated infection are capable of 
transforming the fungus from an organism of low to one of high pathogen- 
icity. '* The fact that trauma appears to be an important factor in a number 
of eases, and that repeated inoculations of small doses of the organism have 
produced the disease in experimental animals lends support to this theory.’* 
However, the majority of such experiments, i.e., trauma, repeated small inocu- 
lations of the fungus, the incorporation of foreign bodies and other micro- 
organisms, have failed.'* 

The basis for the present treatment of actinomyecosis is the concurrent ad- 
ministration of antibiotics (penicillin and aureomycin are the drugs of choice) 
and the establishment and maintenance of surgical drainage. If possible, the 
lesions should be excised and contributing etiologic factors such as carious teeth 
and periodontal lesions should be eliminated. It has been found that the 
empirie administration of iodides and vaccines has been of doubtful value. * 


4, 6, 7, 8, 9, 14, 15 
Case Report 


On Feb. 2, 1950, a 10-year-old boy was brought to the office (of E. E. D.) 
upon the recommendation of his dentist, with the complaint of a ‘‘bad taste 
in the mouth, and looseness of the lower right tooth.’’ 


History of Present Illness.—Four months before the present visit, the 
mandibular right first molar had been given endodontic treatment because of 
extensive occlusal caries and pulpal involvement. 

Later it was learned from the dentist that the root canals had been 
treated with a mixture of one million units of penicillin and one million units 
of streptomycin in 1.8 ¢.c. of peanut oil on three separate visits (Sept. 22, 
Sept. 27, and Oct. 6, 1949): In the intervals between treatments, cotton 
points saturated with the above mixture were placed in the root canals. On 
Oct. 12, 1949, the canals were filled with gutta-percha. 

Sometime early in December, the patient’s mother first noticed a foul 
odor from the child’s mouth. However, the more recently developed habit 
of ‘‘sueking pus from the tooth,’’ in addition to the loosening of the tooth, 
prompted the mother to bring the child back to the family dentist. The 
dentist advised that warm saline irrigations be used. When this treatment 
failed to produce any improvement, the patient was referred to one of us 


(E. E. D.). 
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Examination.—Examination showed the patient to be a well-developed 
hoy of ten years in no apparent distress. Oral examination disclosed a clean 
mouth with all teeth present. The mandibular right first molar was markedly 
mobile; upon movement of the tooth, a thin, creamy, yellow pus was expressed 
from around the gingival crevice. No swelling or fistulas were seen on the 
gingivae or elsewhere. The right submaxillary lymph nodes were palpable 
and tender to touch. Rectal temperature was 100.6° F. 










Radiographic Examination.—The original radiograph, dated Sept. 22, 1949, 
showed a large carious area with mesial pulpal extension in the mandibular 
right first molar, a smal] irregular radiolucent area at the apex of the distal 
root and in the bifureation, and widening of the periodontal outline of the 
mesial root (Fig. 1). At that time the tooth was firm in its socket, and no 
clinieal or radiographic evidence of osteomyelitis was present. 

An intraoral radiograph (Fig. 2) taken at the first visit showed a well- 
filled distal root canal and incomplete filling of the mesial root canals. <A 
radiolucent area was seen involving the mesial root and interradicular region 
of the right mandibular first molar and the distal surface of the unerupted 
second permanent premolar; an elliptical radiolucent area in the body of the 
mandible inferior to the roots of the molar was also seen. The radiograph 
suggested the presence of a localized osteomyelitis. A lateral jaw radiograph 
(Fig. 3, Feb. 2, 1950) supported the suggestion that the molar tooth and 


ms, 
















alveolar process were becoming sequestrated. 





Laboratory Examination—A smear of the vellow exudate showed it to 
contain Staphylococcus aureus. A complete blood count revealed no deviations 





from the normal. 
Procedure and Progress.—The patient immediately was started upon 
penicillin therapy (400,000 units per day injected intramuscularly). Hourly 
irrigations with warm saline were prescribed. This procedure was adopted 
in an attempt to prevent extension of the infection to the adjacent side of the 
mandible and developing teeth, and to quicken the formation of a sequestrum. 
The antibiotic was given daily for four days. After the first day the temperature 
returned to normal; and within three days, the amount of pus present was 


















greatly reduced. 





Plate I. 

Fig. 1.—Sept. 22, 1949. Deep occlusal caries and pulpal involvement of the mesial horn; 
radiolucent areas present at both apices and in the interradicular area of the mandibular 
first molar. 

Fig. 2.—Feb. 2, 1950. Incomplete filling of the mesial root canals and radiolucent areas 
surrounding the mesial and inferior to the distal root canal. 

Fig. 3.—Feb. 2, 1950. Lateral jaw showing apparent sequestration of the first molar 
and its alveolus. 

Fig. 4.—Feb. 9, 1950. Postoperative radiograph showing no evidence of injury to the 
permanent adjacent teeth; and the decreased size of the 2 








radiolucent area noted in Fig. 2. 

Fig. 5.—Feb. 15, 1950. Radiograph showing the drift of the adjacent teeth into the 
area of the first molar. 

Fig. 6.—March 24, 1950. Radiograph showing further drift of the teeth and the dis- 
appearance of the radiolucent area. 

Figs. 7 and 8.—Nov. 7, 1950. Intraoral and lateral jaw radiographs demonstrating the 
undisturbed development of the second premolar and second molar, their contact in the arch, 
and the presence of a slightly sclerotic area to indicate the site of the former radiolucent 
area noted in Fig. 2. 
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The first molar was removed under a general anesthetic on the fourth day 
of treatment. The adjacent developing teeth were exposed at the operative 
site, requiring great care not to disturb them. Since the first molar was found 
to be attached to its alveolar bed of bone, both the tooth and bone were removed 
as a block. The specimen was sent to the laboratory for microscopic study. 

Penicillin was administered for five days following the removal of the tooth. 
The postoperative course was uneventful. 

A radiograph taken one week (Fig. 4, Feb. 9, 1950) and two weeks (Fig. 5, 
Feb. 15, 1950) after the initial visit disclosed that there was no extension of the 
infection. Subsequent radiographs six weeks later (Fig. 6, March 24, 1950) 
The patient was 












demonstrated a decrease in the size of the radiolucent area. 
temporarily discharged and referred for orthodontic consultation. 

After eight months, follow-up radiographs showed the adjacent permanent 
teeth to be developing normally and the radiolucent area to be filled in with 
bone (Figs. 7 and 8, Nov. 7, 1950). 

Histopathology.—(Gross examination of the specimen showed that it con- 
sisted of a mandibular first molar tooth in its alveolar bed of bone, from which 
it could be easily lifted. The bone was thin, porous, and white. 

Sections of the specimen, under the low-power objective, revealed a man- 
dibular molar tooth whose root canals contained remnants of gutta-percha. The 
roots were surrounded by sparse bone trabeculae. The marrow spaces were 
large and empty except for soft tissue fragments found in the interradicular 
and interdental areas. Periodontal fibers were completely absent (Fig. 9). 

In the many sections studied it was seen that one of the root canals was in- 
completely filled with gutta-percha (Fig. 9, f); and in the apical half of the root 
canal, dentine debris, filamentous organisms, and inflammatory cells were found 
(Fig. 9, e). Clumps of organisms and inflammatory cells were also seen pro- 
truding from the apex of the root canal (Fig. 9, d). Some sections showed an 
accessory root canal containing filamentous colonies and cellular infiltration 
(Fig. 11). The soft tissue fragments in the marrow spaces and interstices of 
the bone were found to consist of colonies of organisms (Fig. 9). 

Although the sections were stained with hematoxylin and eosin, the char- 
acteristic rosette pattern suggested that the organisms were actinomycetes. Tor 
further study sectiors were stained by Grem’s method 









































Plate II. 
9.—Low-power photomicrograph of the involved molar, showing the alveolar proc- 
Area e shows actinomycetes and inflammatory 
limit of the gutta-percha filling in the 





Fig. 
ess and the incompletely filled root canal. 
cells within the root canal. Area f represents the 
mesial root canal. 

a, Area a of Fig. 9 showing a typical actinomycetic rosette in the interradicular region. 

b, Area b of Fig. 9 showing the matted and “ray fungus” pattern of the actinomycetic 
colonies. 

c, Area c of Fig. 9 is a high-power photomicrograph of the peripheral portion of a colony 
showing the twisted filaments and spherical bodies. 

d, Area d of Fig. 9 showing the extension of actinomycetic filaments from the apical end 
of the root canal. The small circular masses are inflammatory cells. 

Fig. 10.—A high-power photomicrograph taken from another section illustrating a colony 
attached to the dentinal wall of’ an incompletely filled canal, and the spherical bodies of the 
actinomycetes following along the paths of the dentinal tubules. 

Fig. 11.—A low-power photomicrograph of the same section as Fig. 10 showing actino- 
mycetic colonies in the root canal and in an accessory canal which opens into the marrow 
space of the interradicular area. 
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Plate II (For legend, see opposite page.) 
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Several forms of colonies were seen—large and small colonies having the 
classic ‘‘ray fungus’’ arrangement with purple or gram-positive centers and 
radiating fingers of gram-negative filaments (Fig. 9, a and b), and masses of 
matted short or long gram-positive filaments (Fig. 9, b). In places the two types 
of colony growth could be seen in close proximity to each other. 

Careful observation of the periphery of the masses, under the high-power 
or oil objective, showed the filaments to contain gram-positive diphtheroid-like 
forms (Fig. 9, c). Great numbers of these spheroid bodies, presumably set free 
by fragmentation of the filaments, were seen to overlay the dentine, bone, and 
actinomyeetie colonies. 

The lacunae of the alveolar bone were devoid of osteocytes and appeared 
to be necrotic. The normal cellular and fibrous components of the marrow spaces 
were not present. Numerous actinomycetie colonies and mats were found in 
the former marrow spaces and abutting against the bone trabeculae. Surround- 
ing many of the colonies were masses of inflammatory and red cells. Some see- 
tions showed the presence of gingival epithelium in the interradicular area, ap- 
parently a downgrowth caused by the inflammatory process. 

The cementum of the tooth, like the bone, contained no viable cells. F lat- 
tened actinomyecetic rosettes and filaments could be seen firmly attached to many 
points of the radicular surface, as if clasping the cementum (Fig. 11). 

Colonies of actinomycetes were clinging to the dentinal wall of the incom- 
pletely filled root canal. At the places of contact, and even some distance re- 
moved, the gram-positive spheroid forms were seen following the course of the 
dentinal tubules (Fig. 10). 

A diagnosis of actinomycosis with osteomyelitis of the alveolar process was 
made. 
Discussion 

From a consideration of the radiographic, clinical, and histologic evidence, 
it seems probable that the actinomyeetes gained entrance to the periapical 
areas of the tooth by means of the carious lesion and its pulpal extension. The 
absence of clinical signs of periodontal disease or signs of other oral routes of 
infection appears to confirm a direct tooth-to-bone pathway. 

The first radiograph (Fig. 1) shows the presence of radiolucent areas at 
the apices of the distal and mesial roots, and in the bifurcation of the first molar. 
These findings, coupled with the fact that clinically the pulp canals were in- 
volved by caries, indicate the presence of an infectious agent. However, it 
was impossible to tell from the radiograph what kind of process was in progress. 
Clinically and radiographically there was no reason to suspect actinomycosis. 

The present practice of taking aerobic cultures from root canals under 
endodontic treatment would have served no useful purpose in this case, since 
the actinomycetes can only be cultured anaerobically. 

The work of some authors*®*'° tends to negate the value of routine an- 
aerobic cultures; however, these workers were not looking specifically for actino- 
mycetes. The question of whether or not actinomycetes or localized actino- 
mycoses are often found in teeth with periapical infection can be determined 
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only by using media designed for the detection of actinomycetes (method of 
Rosebury and associates'?), Certainly more investigation of this problem is 
warranted. 

The four-month interyal between the first visit of the patient to the dentist 
and the appearance of clinical signs of infection supports the finding that ac- 
tinomyeosis characteristically progresses slowly. The actual length of time dur- 
ing which actinomycetes may have been present, but clinically inactive, in the 
periapical regions of the tooth cannot be known. 

In view of the supposed effects of trauma upon the course of actinomycosis, 
it is interesting to note that endodontic therapy was performed in an area of 
actinomycotie infection. It is impossible to say whether the treatment served 
to “‘stir up’’ the fungus, or if the mechanical sealing of the canals had any 
deleterious effect. 

It was seen that in spite of the high concentrations of penicillin and strepto- 
myein used locally during the course of the root canal treatments, the actino- 
myeetes were not controlled. It would seem that parenteral penicillin and ade- 
quate surgical drainage are both necessary for the treatment of actinomycotic 
osteomyelitis. 


We wish to express our thanks to Mr. Robert Fukashima for taking the photomicro- 
graphs. 
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BASAL CELL CARCINOMA OF THE LIP 
Epwarp L. SLEEPER, A.B., D.D.S., M.Sc.D.,* Boston, Mass. 


HE basal cell carcinoma is a locally malignant tumor frequently occurring 
on the face and characterized by the appearance of a slow-growing, painless 
nodule usually having a pearly gleam and being well circumscribed. It may 
develop on a previous area of hyperkeratosis or from apparently normal skin. 
Frequently, areas of ulceration appear which fail to heal, forming a seale over 
the surface which can be picked off, only to expose a raw surface again. This 
process may occur over a period of many years in the more slowly growing 
lesions. 

One type of basal cell carcinoma is believed to develop from the epithelium 
of hair follicles, and the tumor microscopically shows a characteristic picture. 
Although growth may be slow with no tendency to metastasize, the tumor may 
invade deeper structures and completely erode soft tissues, cartilage, and bone, 
and if not excised may cause the death of the patient by invasion of contiguous 
structures. 

F. D., a 71-year-old retired business man, presented himself to the Tufts 
College Dental Clinie on Nov. 29, 1950, with a chief complaint of an ulcer of the 
lower lip which failed to heal. 

Four years prior to this time, a scaly area appeared on his lip which was 
painless and which he picked off. This left a raw surface which eventually 
crusted over. He picked the crust off again, and the same process repeated 
itself. This occurred over several years, during which time the lesion never 
completely healed. This area grew in size and became indurated, and he finally 
presented himself for treatment. 

Physical examination at the time revealed a 1 by 1 em., hard, bluish, 
pearly, nontender, noninflamed, ulcerated area of the left side of the lip, which 
had rolled edges with an ulcerated crater in the center (Fig. 1). There was 
no evidence of senile keratosis elsewhere on his face, and all other structures 
appeared normal. 

A elinieal diagnosis of basal cell carcinoma was made, and an excision 
biopsy was performed. 

On Nov. 30, 1950, the left side of the patient’s face was prepared and draped. 
Xyloeaine, 0.5 ¢.c. of a 2 per cent solution, with 1:100,000 epinephrine, was in- 
jected into the area to be operated upon. By means of a sealpel, an elliptical 
incision was made which completely skirted the lesion on the surface. This 
was earved deep through the subeutaneous tissues to the triangularis and 
quadratus labii inferioris muscles. This section was removed, and clinically 
there was an adequate margin of normal tissue on the periphery and at the 
depth of the incision. The skin and subcutaneous tissues were then under- 
mined for a distance of about 2.5 em. around the entire periphery for mobiliza- 
tion of the skin surface. Bleeding was not a factor, and the skin edges were 


*Assistant Professor of Oral Surgery, Tufts College Dental School. 
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brought into perfect approximation using 000 Dermalon sutures. A small 
dressing was applied and the patient told to return for postoperative care. 
Ilealing was uneventful with an almost invisible linear sear resulting. 

The biopsy report from the laboratory was as follows: “Sections show 
sheets of tightly packed epithelial cells apparently derived from the hair fol- 
licles. The over-lying keratinized stratified squamous epithelium is thinned 
out and ulcerated. The tumor is invading the underlying corium and is com- 
posed of small, hyperchromatie cells which show no tendeney to cornify. 
Mitoses are very infrequent. Hair follicles and sebaceous glands are conspicu- 
ous and adipose tissue and striated muscle fibers are to be found at the base 
of the section. In several areas, the tumor extends almost to the cut surface.” 
(Figs. 2, 3, and 4.) 


Microscopic diagnosis: Basal cell carcinoma. 





Fig. 1.—Showing original lesion with rolled edges and ulceration in the center. 


Although there was an adequate margin of normal tissue at both ends of the 
incision (Fig. 2), it was felt that there was not this margin of safety on the 
sides; for although tumor tissue was not cut through, it was too close to the 
free margin to be considered completely excised. (Fig. 5). 

Since the operation was a simple atraumatic procedure, it was decided to 
excise the area in question, and on Jan. 8, 1951, the same type of operation as 
was done previously was performed, excising the scar and securing an apparent 
adequate margin of safety. The specimen was submitted to the laboratory, 
and serial cross sections over an area of 5 mm. in the suspected area yielded no 
evidence of tumor. The report was as follows: “Sections are composed of skin 
in which a mild chronic inflammatory reaction and a foreign body giant cell 
reaction may be discerned. The dermis shows extensive hyalinization of the 
connective tissue. There is no evidence of residual neoplasm.” (Figs. 6 
and 7.) 


Microscopic diagnosis: “Scar tissue with chronic inflammation.” 





Fig. 4. 





Fig. 2.—Low-power view showing the tumor invading the corium, with an adequate 
margin of safety at its depth and at both ends. 

Fig. 3.—Medium-power view of area of ulceration showing tumor invasion of corium 
with a basal type cell and a chronic inflammatory reaction. 

Fig. 4.—High-power view of Fig. 3 showing characteristic basal type cells with larger 
prominent hyperchromatic scanty cytoplasm, and one or more nucleoli. 
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This case illustrates several noteworthy points: 

1. In any ease of a lesion, no matter how small, which fails to heal over a 
reasonable period of time, a biopsy or excision biopsy, if small enough, should be 
done. 

Fig. 5. 





Fig. 6. 


Fig. 5.—Cross section in the middle of the lesion showing tumor tissue too close to the 
edge on one side to be considered adequately excised. 


Fig. 6.—Cross section of tissue from the second operation showing no evidence of tumor 
present. 


2. Failure to heal always implies that something is wrong and always re- 


quires an explanation as to why no healing is taking place. This absence of 
healing may be due to some granulomatous or infiltrating process, infection, or 
neoplasm. 
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3. In excising any lesion, an adequate margin of normal tissue should be 
had on all sides, as well as the depth. 

4+. All specimens removed, whether normal appearing or not, should be sent 
to the laboratory or microscopic examination. 

5. If tumor is cut through, another operation is necessary to excise it com- 
pletely, if possible. 


_ Fig. 7.—High-power view of Fig. 6 showing a mild chronic inflammatory reaction and 
a body giant cells present. There is extensive hyalinization of the connective tissue of 
the dermis. 


6. In this patient, whose tumor was small and very slow growing, and in 
whom no tumor tissue was cut through, it was felt that the original margin of 
safety was not ideal, and that, since the operation was a relatively minor one, 
complete excision should be performed. 

7. Apparently normal healing at the surface should not be construed as 
representing evidence that no more tumor is present. It must be remembered 
that tumors grow in depth as well as laterally, and that remaining tumor tissue 
deep in the wound may not necessarily interfere with normal surface healing, but 
may continue to invade deeper structures. Hence, close observation of the pa- 
tient is necessary. 
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Oral Medicine 
LICHEN PLANUS 


Epwarp P. Caw.ey, M.D.,* CHARLOTTESVILLE, VA., AND 
DonaLp A. Kerr, D.D.S.,** ANN ArRBor, MICH. 


MONG dermatoses which commonly affect both the skin and adjoining 
A mucous membranes lichen planus warrants special attention because of 
its protean manifestations. 

Etiology 

Although nervous exhaustion or an emotional disturbance frequently 
antedates or coexists with lichen planus, the actual cause of the disease is 
an enigma. Most patients with lichen planus are adults but the disorder is 
occasionally seen in children, one example having been reported in an infant 
aged nine months.' Men and women are affected with about equal frequency. 
There is some evidence which suggests a familial tendency* of lichen planus. 

Cutaneous Manifestations 

The primary lesion of lichen planus on the skin is a round or angular, 
flat-topped, shiny papule which is covered with a fine scale, and may be um- 
bilieated. The size varies from 1 to 3 or 4 mm. in diameter. Fine white lines 
traversing the surface of the papules are known as Wickham’s striae. The 
lesions of lichen planus may remain discrete and isolated or they may coalesce 
to form irregular patches. Early in their evolution the papules are of a bright 
red color, but with the passage of time they assume a red-purple or violaceous 
hue. When the eruption clears, hyperpigmented macules commonly persist at 
the site for weeks or months. The sites of predilection are the flexor aspects 
of the wrists, and the lower legs, but the eruption may be widespread at times. 
The sealp, forehead, face, palms, and soles are usually spared, however. The 
papules frequently develop in serateh marks. Itching of variable degree is the 
usual chief complaint, vet some patients are completely free of this symp- 
tom. Aberrant forms of lichen planus which may occur independently, or 
in conjunetion with the usual] type of the disease, are encountered at times. 
These inelude the hypertrophic variety, characterized by thickened verrucous 
patehes, usually on the shins, vesicular and bullous lichen planus, and bizarre 
lesions arranged in annular and linear fashion. 


Mucosal Manifestations 


Oral lesions develop in about 50 per cent of cases of lichen planus* and 
they are frequently instrumental in bringing the patient to the dermatologist 





*Department of Dermatology and Syphilology, University of Virginia Medical School. 
**School of Dentistry, University of Michigan. 
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or dentist. The oral lesions usually coexist with the cutaneous efflorescence, but 
their arrival may precede or follow the appearance of the cutaneous eruption 
and oceasionally the lesions of lichen planus occur exclusively in the mouth. 
Oral lichen planus involves the buceal mucosa, tongue, lips, hard palate, gums, 
uvula, and tonsils, respectively, in order of frequency.* Although papules 
of lichen planus do occur in the mouth they are usually of short duration 
and are encountered only in early stages of the disease. The characteristic 
oral eruption of lichen planus is featured by porecelain-white dots, streaks, 
and lines arranged in erisseross fashion, producing a _ reticulated pattern. 
Round and annular lesions occur on the tongue. Vesicles and bullae are seen 
with oral lichen planus but they are rare. Erosions and ulcerations occur at 
times, especially on the bueeal mucosa. Oral lichen planus is usually asymp- 
tomatie but occasionally the patient may complain of a dry or burning sensa- 
tion. Carcinomatous changes in oral lichen planus have been deseribed* but 
such changes, if they occur, must be exceedingly rare. 

Mucosal surfaces exclusive of the mouth which may be involved in lichen 
planus are those of the larynx, stomach,* nose, bladder,® conjunctiva,’ vulva, 
glans penis, and anus. In all these sites the lesions are like those of the oral 



















cavity. 
Pathology 






The microscopic pathology of cutaneous lichen planus is quite typical. 
There is hyperkeratosis, accentuation of the granular layer, irregular acantho- 
sis, dissolution of the basal layer, and a bandlike lymphocytic infiltrate in the 
upper third of the dermis. The cells of the infiltrate may invade the epi- 
dermis. Dissolution of the basal layer, which is tantamount to liquefaction 
degeneration, may progress to the formation of vesicles or bullae, and is the 
significant factor in the development of erosions and ulcerations on the mu- 
cous membranes. The pathology of mucosal lichen planus is exactly like 
that of the skin with the exception that hyperkeratosis and accentuation of 
the granular layer do not occur consistently on mucous membranes. 











Differential Diagnosis 


The differential diagnosis of lichen planus (because of its protein man- 
ifestations and because it may simulate other important diseases) represents 










one of its most important aspects. 










Differential Diagnosis of Cutaneous Lichen Planus 


The diseases which must be differentiated from the usual cutaneous erup- 
tion of lichen planus are psoriasis, the papular type of secondary syphilis, 
and dermatitis medicamentosa caused by arsenic, gold, bismuth, or quinacrine 
(Atabrine). In psoriasis an abundant white scale covers the papules, the 
elbows and knees are commonly involved, the lesions are not usually pruritic, 
and they attain a size which is much greater than the largest papule of lichen 
planus. The papular eruption of secondary syphilis is not pruritic, is associ- 
ated with generalized lymphadenopathy, and is accompanied by a postitive 
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serologic test for syphilis. The history of ingestion or administration of 
arsenic, gold, bismuth, or quinacrine is of prime importance in distinguish- 
ing dermatitis medicamentosa caused by these agents from lichen planus. 
It should be emphasized that any cutaneous eruption suspected of being lichen 
planus warrants detailed examination of the mucous membranes, especially 
those of the oral cavity, where typical lesions of the disease may clarify an 
otherwise confusing clinical picture. 
Differential Diagnosis of Mucosal Lichen Planus 

Mucous membrane lesions of lichen planus, especially those occurring in 
the oral cavity, may simulate leukoplakia, the mucous patches of secondary 
syphilis, lupus erythematosus, or moniliasis. Significant differences between 
the mucosal manifestations of lichen planus and of the diseases just enumer- 
ated are these: Leukoplakia does not assume the reticulated or filigree pat- 
tern of lichen planus and is commonly associated with a sensation of dry- 
ness or pain on contact with condiments or hot food. The mucous patches 
of secondary syphilis are surrounded by an inflammatory halo, are usually 
accompanied by other manifestations of secondary syphilis, including lym- 
phadenopathy, and the blood serologic test is positive for syphilis. The mu- 
cosal lesions of lupus erythematosus are red instead of poreelain-white in 
color, are not arranged in the lacework-like pattern of lichen planus, are in- 
filtrated to a variable degree, and in many instances leave residual scars. 
However, the eroded or ulcerated lesions of lupus erythematosus may bear a 
close resemblance to the rarer erosions and ulcerations of lichen planus. 
Moniliasis may resemble lichen planus on casual examination, but the white 
patches of moniliasis can easily be scraped off, leaving a bleeding surface. 
Microscopic examination of these scrapings shows the fungus. Examination 
of the skin for typical lesions of lichen planus is of prime importance in cases 
of a mucosal eruption suspected of being lichen planus, but at the same time 
it must be kept in mind that lichen planus is sometimes limited to the mucous 
membranes. 

Treatment 

In general the response of lichen planus to treatment is as varied as are 
the manifestations of the disease. Conventional therapeutic agents include 
arsenicals, bismuth, and mercurials employed alone and in various combina- 
tions. 

Case Reports 

Case 1.—E. F., a white housewife aged 27, was first seen in September, 
1950, beeause of a pruritic eruption of one month’s duration which involved 
the dorsa of the hands and feet, and was a typical example of lichen planus. 
Examination of the mucous membranes adjoining the skin showed asymp- 
tomatie, white, reticulated lesions of lichen planus on the buccal mucosae and 
a dime-sized erosion on the left side of the hard palate. Other mucous mem- 
branes were not involved, Laboratory studies showed results which were 
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within normal limits. The patient was given bismuth by mouth and super- 
ficial roentgen therapy to the skin lesions. One month later the skin lesions 
had faded appreciably, the palatal erosion had healed, and the reticulated 
eruption of the buccal mucosae was regressing. 


C. 


Fig. 1.—A, Solitary and coalescent lesions of lichen planus in a common location. 
B, Typical shiny papules of lichen planus on the skin (Case 3). OC, Lichen A nes of the 
glans penis. D, Discrete and confluent papules of lichen planus on the trun 


Case 2.—P. C., a white housewife aged 45, complained at the time of her 
first visit in April, 1950, that she had had oral lesions, characterized by re- 
missions and exacerbations, for the past several years. In 1949 she had heen 
given intramuscular injections of bismuth subsalicylate and roentgen ther- 
apy to the buccal mucosae by her physician. Examination showed the porce- 





Fig. 2.—A, The porcelain-white, reticulated or filigree appearance of lichen planus on 
the bucca! mucosa (Case 3) 

B, Typical lichen planus of the buccal mucosa. In addition to the reticulated eruption 
there is a superficial ulcer, shown on microscopic examination to be part of the lichen planus, 
opposite the second molar (Case 2). 

C, Lichen planus of the lower lip. The resemblance to lupus erythematosus of the lip 
is striking. 

D, Involvement of the gums in lichen planus. 
E, Lichen planus of the tongue. 
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Fig. 3 A and B.—A, A microscopic section of cutaneous lichen planus showing accentuation 
of the granular layer, irregular acanthosis, early liquefaction degeneration of the basal layer, 
vascular dilatation and a bandlike lymphocytic infiltrate in the upper dermis (low power). 

B, High-power view of lichen planus showing destruction of the basal layer and in- 
vasion of the epidermis by the lymphocytic infiltrate. 
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lain-white reticulated eruption of lichen planus involving the buccal mucosae 
and annular lesions of lichen planus on the tongue. In addition, there was a 
superficial erosion, 1 cm. in diameter, in the left cheek opposite the second molar. 
On the right, in a comparable location, was a superficial, tender ulcer, 1.5 em. in 
diameter, which had an erythematous base and an irregular border (Fig. 2, 
B). There were no lesions on the skin. The erosion and the ulcer were sur- 
gically excised. Pathologic examination of the two specimens showed the 
microscopic features of lichen planus. The patient was treated with bismuth 
by mouth. 

Case 3.—H. B., a white dentist aged 38, was first seen in November, 1950, 
because of an eruption which had been present on the glans penis for several 
weeks and intraoral lesions which appeared for the first time two weeks before 
he was seen. Examination showed the typical filigree-like eruption of lichen 
planus on the buccal mucosae (Fig. 2, A), a solid plaquelike lesion of lichen 
planus which bore a striking resemblance to leukoplakia on the tongue, eroded 
lesions intermixed with typical lesions of lichen planus on the glans penis, and 
two typical papules of lichen planus on the right shin (Fig. 1, B). Bismuth 
was prescribed to be taken by mouth. 


Summary 


Lichen planus commonly affects both the skin and adjoining mucous mem- 
branes and is characterized by protean manifestations. The cutaneous and 
oral manifestations of this disorder have been reviewed and illustrative case 
reports presented. It is imperative that both the skin and oral mucous mem- 
branes be examined in any disease suspected of being lichen planus because 
typical] lesions, either on the skin or in the mouth, may clarify an otherwise 
obseure clinical picture. The microscopic pathology of lichen planus is quite 
typical. Cutaneous lichen planus must be differentiated from psoriasis, papu- 
lar secondary syphilis, and dermatitis medicamentosa caused by arsenic, gold, 
bismuth, and quinacrine. Mucous membrane lesions of lichen planus, and 
especially those occurring in the oral cavity, may simulate leukoplakia, the 
mucous patches of secondary syphilis, lupus erythematosus, and moniliasis. 
In general, the response of lichen planus to treatment is as varied as are the 
manifestations of the disease. 
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BACTERIOLOGY OF THE FUSOBACTERIA: A REVIEW 


HeINER HorrMan, B.S., D.M.D., M.Sc., Pu.D., Omana, NEB. 


HE fusiform bacilli are a relatively neglected group of nonsporulating, 

apparently gram-negative microorganisms, anaerobie or microaerophilic, 
which are characteristically found on the mucous membranes of the mouth and 
genitalia and in the alimentary tract of mammals. Although they ordinarily 
have quite limited pathogenicity, they continue to draw the attention of oral 
: hacteriologists because of their constant and prominent appearance in acute and 
chronie pathological processes of the soft tissues in the mouth. The literature 
on the fusobacteria was examined by Bée" in 1941, and it had therefore been 
our original intention to review only the subsequent studies. Since, however, 
it was found that certain aspects in which we were especially interested had 
not been adequately summarized by Bge, and, moreover, since a coherent pic- 
ture of the fusobacteria could not be obtained from the recent literature alone, 
the present review finally expanded into a wider, although still limited, survey. 
No attempt has been made to deal with the leptotrichia, as Bge treated them 
fully; for similar reasons, the problem of fusospirochetal infections also has 
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not been discussed. 
Classification 





Partly beeause of difficulties in isolation and cultivation, only recently 
resolved, and partly because of the pronounced morphological variability of 
the fusiform bacteria, the problem of classification is still in a very unsatis- 
factory state. For convenience, it may be divided into two parts: (1) the 
designation of the group as a whole and the determination of its relationship 
to other bacteria; and (2) the determination of the number of types or species 


Bs 


within the group. 

It was pointed out by Hoelling in 1910** that the commonly aecepted sense 
j of the generic term Bacillus made the then current designation Bacillus fusi- 
formis undesirable since no endospores were present. He therefore proposed 
that the species name be adopted as the generic term for the entire group. Some 
time later, Lehmann, according to Knorr,*' proposed the term Fusobacterium. 
It was pointed out subsequently® that Fusiformis is incorrect since adjectives 
should never be used as the name of a genus. The widely used American sys- 
tem of Bergey’s Manual of Determinative Bacteriology accepted Hoelling’s term 
through its fourth edition (1934),° but in the following edition (1939)* Fuso- 
bacterium was adopted as more satisfactory for the oral forms of man and the 
mammals, while Fusiformis was retained for the more or less aerobic, poorly 
defined bacteria found in termites by Hoelling.** Jordan and Burrows*’ con- 
sidered that the uncertainty of our knowledge is so great that they perferred to 
use the noneommittal generic name Bacterium. 


From the University of Nebraska, College of Medicine, Department of Pathology and 
Bacteriology. 
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The inability of bacteriologists to determine the relationships between most 
bacterial groups is clearly reflected by their attempts to define the systematic 
position of the fusobacteria. Jordan and Burrows*? made no attempt to judge 
the relationship of the fusiforms to other groups. One of the earliest attempts 
appears to be that of Winslow and associates (1917),'° who placed the fuso- 
hacteria, together with the leptotrichia and actinomycetes, in the family Myco- 
bacteriaceac, although they were aware that there was very little factual 
ground for such a decision. Bergey’s Manual of Determinative Bacteriology 
accepted this scheme until the fifth edition (1939)° when it removed the fuso- 
bacteria to the heterogeneous family Bacteriaceae and placed the leptotrichia in 
Actinomycetaceae. The sixth edition (1948)'* lists the fusobacteria among 
the Parvobactericeac, in Tribe II] (Bacteroideae) with the genus Bacteroides 
(see Table 1), while the genus Leptotrichia is shifted to the appendix to Lacto- 


TABLE I, TAXONOMY OF FUSOBACTERIUM* 


Class: Schizomycetes Nigeli 
Order I: Kubacteriales Buchanan 
Suborder I: Eubacteriineae Breed, Murray, and Hitchens 
Family XI: Parvobacteriaceae Rahn 
Tribe Ill: Bacteroideae Breed, Murray, and Hitchens 
Genus I: Bacteroides Castellani and Chalmers 
Genus II: Fusobacterium Knorr 


*According to Bergey's Manual of Determinative Bacteriology, sixth edition, 1948. 


bacteriaceae, but no committment is made on its actual relationships. Bgée and 


Thjétta (1944)'* would leave Fusobacterium as Bergey had listed it in 1939,° 
but considered that Leptotrichia should immediately follow Fusobacterium as 
a closely related form. 

Prévot’’ pointed out that the definition of Bacteroides, proposed by Castel- 
lani and Chalmers in 1919,'* is so poorly delimited that it is possible to group 
the most disparate species under it. He preferred to place both the fusobacteria 
and the leptotrichia in the order Actinomycetales. The genus Fusiformis was 
retained for the nonmotile species, and the motile forms were placed in the 
new genus Fusocillus. 

Silberschmidt (1901)** believed that the limited evidence then available 
.did not support the view that the spindle-shaped microorganisms of the mouth 
are bacteria in the strict sense of the word. Aisenberg (1933)! and Beust’® 
both considered that the fusiforms and leptotrichia are higher fungi rather 
than schizomycetes. However, as will be seen, the present evidence appears 
to be decisive enough to establish the fusiforms as true bacteria. 

Difficulties have also been met in the attempt to differentiate species, types, 
or subgroups. Athanasiu* distinguished a short, a medium, and a long form. 
Smith* also differentiated three types on the basis of morphology. His Type 
I consisted of bacilli with definitely tapered ends, 0.6 to 0.8 micron in width 
and 3 to 20 micra in length, double-contoured in the dark field, and actively 
motile in fresh preparations from the throat. Type II differed from Type I 
mainly in width, being 0.35 to 4.0 micra wide, only a single line was visible 
upon dark-field examination, and it was actively motile when examined in 
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material from lesions. Type IIT was a small straight form, 2 to 5 miecra long 
and 0.3 to 0.4 micron wide; it was not motile. 

No morphological characteristies of value, however, were found by Krum- 
wiede and Pratt** either in fluid or solid media. Their 15 strains were sub- 
divided into two groups, one of which fermented sucrose and the other did not. 
A later study by Pratt® confirmed these findings. In addition, she attempted 
to use complement fixation as an aid in differentiation. Fixation was found to 
be complete with homologous antigens, but there was no fixation with heterolo- 
gous antigens. The results indicated that the six strains thus examined were 
heterogeneous and that there was no relationship between them. On the other 
hand, Bachmann and (iregor® were able to divide nine strains into two groups 
hy agglutination and complement fixation tests. Malek and Mélkové,®* with 
agglutination-absorption and complement fixation, found two serologie groups 
which showed a partial relationship. 

Weinberg and associates'’? recognized three species on the basis of motility: 
a nonflagellated and nonmotile form (Vincent’s bacillus), a nonflagellated but 
weakly motile form (Shmamine’s bacillus), and a flagellated and motile species 
(Plaut’s bacillus). Prévot™ listed three species (fusiformis, biacutus, vescus) 
for the nonmotile Fusiformis of his classification, and two (shmamini, plauti) 
for his motile genus Fusocillus. 

Basing his classification upon the morphological characteristics of four 
strains, Knorr*' described three species of fusiform bacteria, Fusobacterium 
plauti-vincenti, F. nucleatum, and F. polymorphum. These species were differ- 
entiated by the size and arrangement of their cells, by colonial appearance, 
by the ability to grow in meat broth with or without added serum, and by the 
amount of aeid produced during growth in sugar-containing media. 

Hine and Berry“ were able to divide 104 strains into three species, Fusi- 
formis nucleatus, F. polymorphus, and F. dentium, on the basis of well-defined 
morphological and cultural differences. These corresponded in essential details 
to the species recognized by the fourth edition of Bergey’s Manual of Determina- 
tive Bacteriology... Hine and Berry were unable to show the correlation of 
colony form, morphology, and biochemical properties described by Slanetz 
and Rettger** (see following). The latest edition of Bergey’s Manual of De- 
terminative Bacteriology (sixth)' recognizes four species, Fusobacterium plauti- 
vincenti, F. biacutum, F. nucleatum, and F. polymorphum, which are primarily 
differentiated on the basis of maltose fermentation, and gas and odor production. 
The characteristics of the four species are given in Table II. 

Varney®* made a serological and morphological study of 18 cultures. He 
was able to establish three types on the basis of agglutination tests, and a fourth 
on morphological grounds alone. Of these groups, Types III and IV could 
often be identified by morphological appearance alone, but Types I and II 
varied so greatly in their size and shape that serological tests alone were feasible. 

As did Varney, Slanetz and Rettger** divided the fusiform bacilli into 
four types, but their divisions did not coincide with those of Varney. Slanetz 
and Rettger attempted to use Varney’s serological technique but obtained 
very unsatisfactory results because of spontaneous agglutination and lack of 
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definite correlation between the agglutination reaction and the type of organism. 
They found that most strains were agglutinated by all the sera or did not react 
definitely with any of them. Therefore, their four types were established on 
the basis of morphological, cultural, and biochemical characteristics. 
Spaulding and Rettger*’ divided 84 strains into two groups. Group I con- 
tained Types I, II, and some of Type III of Slanetz and Rettger, while group II 
contained the remainder of Type III and Type IV. Their attempts to use 
serological methods failed to give reliable results also. In a general way, 
agglutination tests definitely divided their strains into the two main groups 
they had established on other grounds; with agglutination-absorption tests, 
group-specific antigens were shown but a high degree of strain specificity made 


interpretation of the tests difficult. 
TABLE II, CHARACTERISTICS OF THE FUSOBACTERIAL SPECIES* 


F. PLAUTI- 
CHARACTERISTIC | VINCENTI F. BIACUTUM F. NUCLEATUM F. POLYMORPHUM 
Size 0.5 to 1.0 by 8 0.4 to 0.5 by 1.4 1.0 by 4.0 miera, 0.2 to 0.5 by 8 to 
to 16 miecra, to 3.0 micra, spindle shape 16 micra, long 
sometimes sometimes in filaments 
short chains short chains 
or long fila- 
ments 
Gram reaction Negative Negative Negative Negative 
Motility Negative Negative Negative Negative 
Temperature 35° C. to ¢ Not reported 35° C. to 37° C. 35° C. to 37° C. 
optimum 
pH optimum 6.8 to 8.0 Not reported 6.8 to 8.2 7.0 to 8.2 
Odor Negative Not reported Positive Negative 
HS Negative Positive Negative Negative 
Gas Negative Not reported Negative Negative 
Indole Negative Negative Negative Conflicting reports 
Carbohydrate 
fermentations: 
Dextrose Acid Acid Acid Acid usually 
Fructose Acid Acid Acid Acid usually 
Galactose Not reported Acid Not reported Not reported 
Inulin Negative Not reported Negative Negative 
Lactose Variable acid Acid Variable acid Negative 
Ma!tose Acid Acid and gas Negative Negative 
Sucrose Acid Not reported Variable acid Acid usually 


*According to Bergey’s Manual of Determinative Bacteriology, sixth edition, 1948. 


Bge"™ considered that there is only one species of fusiform bacterium, F. 
plauti-vincenti, which bears a close resemblance to the Type I of Spaulding 
and Rettger.** In his opinion, Type II of Spaulding and Rettger consists of 
leptotrichia rather than fusobacteria. In a cultural study of 193 human oral 
strains, Pesch and Schmitz® distinguished six types, but coneluded they were 
all varieties of a single species. 

Wilson and Miles,'°* who prefer the generic term Fusiformis, also recognize 
a single species characteristic of the oral cavity. However, they would also 
accept among the fusiform bacteria the agent of calf diphtheria and the bacilli 
characteristically found in the intestinal tract, recognized as Bacteroides by the 
sixth edition of Bergey’s Manual of Determinative Bacteriology.” 
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Morphology 


The group of fusiform bacteria show considerable variation in size.” It 
consists of straight or slightly bent bacilli ranging from 1 micron to 16 micra 
in length, while filaments several hundred micra long may develop under 
unfavorable environmental conditions. The diameter may vary from 0.2 to 1.0 
micron, but the cells characteristically present one or both ends tapered. 
There may be variations in form which rather resemble loosely wound spiro- 
chetes. In smear preparations, the cells tend to lie seattered without order 
throughout the field; they often are in pairs, with the ends together, to form 
a more or less obtuse angle; or they may also be found in masses resembling 
a cocklebur or a collection of needle-pointed erystals.°* Kast** reported palisade 
formation. Dean and Dean*' noted three characteristic formations in smear 
preparations of exudate from Vinecent’s infection: (1) lateral radiation, (2) 
seed-stitch, and (3) cocklebur. 

The organisms multiply by transverse division. According to Kast,** the 
pointed ends of the bacilli are the result of a diagonal transverse division along 
a line extending from one side of a bacillus near one intracellular granule to 
the opposite side near another granule. Smith,*® on the other hand, reported 
that he observed the tapered and pointed ends form as a result of the organism 
pulling apart like a glass rod in a flame. 

Surface colonies of fusiform bacilli are usually almost flat and round, 
0.5 to 3.0 mm. in diameter, and of butyrous consistency. Very characteristic 
of them is the peculiar mottled appearance produced by the presence of numer- 
ous white flecks within the water-clear matrix of the colony. Varney® found 
this especially for his Types I and II organisms although the other types also 
exhibited it. On blood agar, colonies may be gray-white, while on serum agar 
colonies often have a yellowish central portion.*® 

Prolonged cultivation sometimes produces rough granular colonies, often 
presenting a ‘‘poached egg’’ appearance.** Bee"! observed that the surface 
colonies of his strains varied from the round, smooth type to irregular rhizoid, 
hut that the most characteristic colony form was intermediate, with a rounded, 
slightly uneven edge and a slightly wrinkled surface, gray and slightly shiny 
and of varying size. Variant colonies at either side of the intermediate tended 
to return rapidly to the intermediate form, indicating that the fusobacteria dis- 
sociate very readily. 

In the depths of serum agar, growth appears in forty-eight hours as very 
small (0.5 to 1 mm.) round or oval opaque colonies, with smooth edges and fine 
prolongations into the surrounding medium; or the colony may have a dark 
eenter and a lighter yellowish granular periphery.”° 


Motility 
Although the fusiform group is generally considered nonmotile,* ** ** ° 
persistently recurring reports of motile strains have appeared. Plaut® observed 
a very clear oscillating motility, as well as translation movement. Costa’* noted 
that the movements of translation were slow, whereas the oscillatory movements 
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were more rapid and pronounced. He found that prompt examination of 
material from lesions, with the minimum of exposure to air, was essential for 
the optimum demonstration of motility. 

Kast**® was unable to observe motility in pure culture but had frequently 
seen very motile forms, as well as nonmotile, in slide preparations of material 
from various types of human infection. Subeultures of such material through 
five generations still showed the motile fusiform bacilli in addition to cocei, 
spirilla, and other microorganisms. She never found motile forms in the normal 
mouth. According to Graupner,*' motility ceases very quickly in the serum of 
healthy persons, and even under the most favorable conditions he found that 
motility stopped after about twenty minutes. 

Many investigators have been able to detect flagella. Thus Paul® reported 
the demonstration of delicate lateral flagellation with Loffler’s flagella mordant 
followed by earbolfuchsin. Séguin*® found F. plauti richly flagellated. Bge'? 
was unable to observe motility in a careful study of 30 strains, but surprisingly 
could nevertheless demonstrate peritrichous flagella. Kazeeff*® described a curi- 
ous form of tentacle-like peritrichous flagella for both F. dentium and F. 
nucleatum. Weinberg and associates'® established their fusobacterial species 
on the basis of motility. 

Staining Reactions 


The staining reactions of the fusobacteria present a number of peculiarities. 
Veszprémi® reported that with Levaditi’s silver impregnation method, the 
fusiform bacilli in sections stain more brownish than the almost black cocci, 
or even stain a clear brown. The bacilli stain lightly with all the aniline dyes; 
the cells do not take the dye up uniformly, but rather show darkly stained areas 
alternating with irregularly formed light areas. 

In preparations from lesions, Larson and Barron*®* found granules which 
stained distinctly metachromatic by the Romanowsky method are present within 
the fusiform bacilli. However, no starch granules have been demonstrated with 
iodine staining, nor have the so-called Babes-Ernst granules been observed.‘ 
Tunnicliff*® found acid-fast structures designated by her as ‘‘spores,’’ but 
evidently identical with the metachromatic granules reported by Larson and 
Barron,** and constituting a part of the darkly stained areas which are demon- 
strated with aniline dyes. Tunnicliff and Hammond’ found that the smooth 
phase of one strain they studied did not show intracellular granules, but that 
when the culture went into the rough phase three months after isolation, a large 
bacillary type containing granules was then present. 

It appears certain that the intracellular granules are not artifacts result- 
ing from the staining technique, for Kast** was able to detect them in living 
cells by dark-field illumination, 4nd Hoffman and Dodd** also demonstrated 
them in wet mounts with the phase microscope. The significance of these bodies 
will be discussed in the section on life eyeles. 

The unstained areas have also been interpreted as spores,® but tests with 
spore stains always give negative results.‘ Paul® therefore thought these areas 
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must be vacuoles, while Costa’® also believed that he had observed unstained 
vacuoles following the application of basie aniline dyes. However, it appears 
unlikely that such structures are present.*® 

At present it is generally considered by the American taxonomists’ that 
the fusobacteria are gram-negative. The British authors Wilson and Miles’ 
also recognize a Gram variable reaction. According to Beitzke,t careful de- 
colorization in one instance resulted in a gram-positive reaction although the 
rods were decolorized with subsequent counterstaining. Paul** also considered 
that the fusiform bacilli take the gram as well as the Weigert stain, but only 
if a quite short decolorization period is used. Veszprémi® reported that the 
behavior toward the Gram or Weigert staining methods varied considerably 
since in some preparations the bacilli stained intensely while in others they 
became negative even with cautious decolorization. The source of the material 
examined had a surprising effect upon the outcome. Thus fusobacteria in thick 
pus gave a much better Gram stain than in thin exudate; in coverslip prepara- 
tions from cultures, the bacilli decolorized almost entirely. He observed that 
Weigert’s stain with tissue sections gave the most stable results. Either Gram 
or Weigert staining caused the intracellular granules to stand out. 

Gifford®® found that smears from Vinecent’s angina, where there were any 
number of bacilli present, always showed both gram-positive and gram-negative 
fusiform bacilli together. He also reported that many cells which were gram- 
negative contained gram-positive granules. Séguin*® observed gram-positive 
granules in the gram-negative cytoplasm of F. plauti. A strain of F. poly- 
morphum was found by Hoffman*' to have gram-positive intracellular granules 
only during the first few months of cultivation following isolation. Dick,” 
in seven post-mortem examinations of various types of infections, found the 
fusiform bacilli always gram-negative; and the same was true of the three 
strains which he eultivated. Krumwiede and Pratt®? reported that all their 
strains, from the throat and teeth, were also gram-negative. 

In the most recent examination of this problem, Jackins and Barker** 
found that young F. plauti-vincenti showed many definitely gram-positive cells 
although young cells of F. nucleatum always appeared to be gram-negative. 
Jackins and Barker suggested that F. plauti-vincenti does not properly belong 
among the fusobacteria, and in support of this contention the authors presented 
evidence that the metabolic pattern of this organism differs significantly from 
that of F. nucleatum. However, it must also be recognized that in spite of the 
intensive and prolonged study to which the Gram reaction has been subjected, 
the essential mechanism involved is not yet known,** so the procedure must 
still be considered empirical. It is possible that with a better understanding of 
the Gram reaction a definitive answer for the fusobacteria will be obtained. 

The Giemsa staining technique colors the cytoplasm of F. plauti a clear 
blue and the intracellular granules red,*': °° F. polymorphum stains similarly.® 
Other studies* *' 8? 88 indieate similar results with various fusobacteria, except 
that of Peseh and Sehmitz,"° who found the granules stained a dark blue to 
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violet rather than a red or pink. These reports are of some interest for they 
have served as the basis of claims that the intracellular granules are nuclei 
or gonidia. The problem will be considered at length below. 


Life Cycles 


Krom the earliest studies of fusobacteria, by necessity made upon prepara- 
tions directly from the mouth as adequate techniques of cultivation had not 
been developed, the claim has been made that these organisms go through an 
elaborate developmental cycle which properly places them among the ‘‘algae- 
like’’ fungi.’® According to Beust,® there are certain resemblances between 
developmental forms of Leptothrix falciformis, and ‘‘algae-like’’ fungus of 
the mouth, and the fusiform bacilli. For Beust, the fusiform bacilli appeared 
to be identical with the spores or conidia growing on the stalk of L. falciformis, 
which is found especially in purulent lesions of the gingiva. In addition to 
the fusiform spores, this organism seemed to give rise to a second type of spore, 
found as minute granules embedded in the matrix of the stalk. The fusiform 
bodies may divide by simple fission, form a sporangium to give rise to a number 
of daughter organisms, or give rise to filaments which may be the Bacillus 
buccalis-maximus of Miller.® 

Aisenberg' gives a detailed description of L. falciformis and agrees fully 
with Beust’s contention that the fusiform bacilli are conidia or spores. Both 
authors consider that a closely related but smaller form, L. racemosa, may also 
be found in the slime attached to the teeth. Vincentini,®* who first described 
L. racemosa, thought it possible that the greater number of the commensals 
peculiar to the film found on the teeth might be developmental phases of a 
single organism. 

Dean and Dean,** from a study of exudates from Vincent’s infection as 
well as of cultures, concluded that the fusiform bacilli may reproduce by simple 
division or evolve through a life eyele which includes a filterable phase. They 
believed that the granules in the mature bacilli and filaments are reproductive 
elements which exist first in a filterable form. The coccoid bodies found associ- 
ated with the filaments and bacilli may vary from quite minute forms to large 
round bodies, and represent various stazes in the germination of the reproduc- 
tive elements. The mycelial filaments may form a central shaft with bacillary 
forms radiating out, and with great masses of cocci present. Spiral forms, 
which also adhere to the central shaft, are the forerunners of the oral vibrios. 
When the vibrios lose their flagella, straight motile bacilli are formed which 
then develop into mature fusiforms containing the reproductive granules or 
gonidia. Séguin*® considered that the motile F. plauti is an anaerobic vibrio 
whose short forms are identical with Spirillum sputigenum. 

Another type of life cycle, which resembles at points the cycle described by 
Dean and Dean,”! was reported by Mellon® on the basis of studies upon cultures 
from a fatal fusiform infection, the clinical course of which suggested a mycosis. 
Blood cultures from the patient yielded bacillary and filamentous forms, as 
well as cocci varying in size up to 3 micra. The filaments could develop from 
either the bacilli or cocci. Mellon distinguished three orders of filterable, 
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gonidial bodies. The first order was derived from the bacillary forms, the see- 
ond order from the filamentous forms, and the third from cocci. The coccal 
forms evidently developed from the bacilli and filaments. Mellon found that 
the filterable phase of the first order gonidia could be induced to develop into 
coceal forms; the second order gonidia gave rise to rods and cocci but these 
could not be subeultured. The third order granules gave rise to filaments and 
cocci. A later study by Mellon® presented evidence that the virulence of fusi- 
form bacilli is associated with the filterable phase, and that the different orders 
of gonidia varied greatly in their virulency. The recent studies of Dienes” 
and others have made it clear that the formation of coceal forms, or ‘‘large 
hodies,’’ as well as the granular L type colony, is a common if hardly under- 
stood phenomenon. It seems likely that Mellon was actually dealing with just 
such a type of development. Hoffman,*® in a concurrent study of aging F. 
polymorphum cultures and dental plaque material, obtained evidence for the 
eyele: bacillus — large bodies ~ L form — bacillus, which has been described 
by Dienes for other bacterial species. 

From her earliest studies, Tunnicliff*® claimed that the fusiform bacilli and 
spirochetes found in the normal mouth and in various pathological conditions 
are different forms of the same organism, the spirochetes developing from the 
intracellular bodies or gonidia.®*? Kast,*® however, was unable to observe the 
development of spirochetes from the intracellular bodies. Smith and associates,*® 
maintain that the large, motile fusiform regularly found in the lesions of 
Vineent’s angina is a form of Borrelia buccale, whereas the small, nonmotile 
fusiform bacillus has no generic relationship to the spirochetes. 

Sanarelli™® reported obtaining fusobacteria from a culture of intestinal 
spirochetes enriched with filtrate from Bacillus mesentericus vulgatus broth 
culture, the active constituent of which apparently was a thermolabile factor. 
This was not a permanent change as successive passage through peptone water 
resulted in a reversion to the spiral appearance. Old spirochetal culture, how- 
ever, did give rise to a stable fusobacterial phase if it had been stored exposed 
to the atmosphere, first at 37° C. and then at room temperature. Sanarelli noted 
that either phase gave rise to small, easily stained coceoid bodies after forty- 
eight hours’ cultivation; after four days the cultures became almost completely 
transferred into a mass of now quite large coceoid bodies which stained difficultly 
with fuchsin. He considered that the morphological differences between the two 
phases depended upon environmental conditions such as the metabolic products 
of associated bacteria and prolonged contact with atmospheric oxygen. It is not 
certain, however, that Sanarelli was studying a true fusiform bacillus."* 

These claims on the transformation of fusiforms to spirochetes have not 
been generally accepted. Mellon®® reported that the spiral forms observed in 
fusobacterial cultures stain intensely with Loeffler’s methylene blue and other 
simple stains, a characteristic not found among the spirochetes. Hine could 
not demonstrate motility in the spiral forms he found in pure eultures of fuso- 
bacteria. Repeated dark-field examinations of pure fusiform cultures by Krum- 
wiede and Pratt®? failed to disclose forms which could in any way be compared 
with those spirochetal forms found in the original material from lesions. Bach- 
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mann and Gregor*® found that spirochetal forms from fusobacterial cultures 
showed the typical protoplasmic structure of fusiform bacilli when examined by 
dark field. Bge and Jonsen™ believed that the spirochetal forms seen in smears 
of fusiform cultures are a consequence of the procedures used in making the 
preparation. 

A critical point in the claims made for a life eyele in the work just reviewed 
is the nature of the prominent intracellular granules, which have been con- 
sistently reported by all investigators studying the fusobacteria. According to 
Beust,'® the variegated appearance of cultivated fusobacteria may be due to 
artifacts from the preparation of the stained smear. Varney®* believed that the 
granules are the result of protoplasmie degeneration. He interpreted the ob- 
servation that the granules are visible in stained preparations only in old cul- 
tures to mean that the protoplasm had formed into granules and left a tube 
consisting of the bare cell walls. 

Both Mellon®® and Tunnicliff and Hammond” considered the intracellular 
bodies as gonidia. Séguin and Boisvert*' stated that granules formed within the 
bacilli split up into very small bodies, liberated upon disintegration of the 
bacillary protoplasm, which give rise to the normal bacillary forms. It is 
evidently these same granules which Prévot*! believed are responsible for the 
marked longevity of certain fusobacterial strains which he had stored for 
fourteen years. 

Some authors have concluded that the bodies are nuclei rather than gonidia. 
Knorr,*' who reviewed the pertinent literature up to his time, made such a claim 
for F. nucleatum after applying the current cytochemical tests. He found that 
the granules were sometimes discernible in the dark field. Because of their 
regular size, definite arrangement in the cell, and the appearance of apparent 
division forms, he concluded they could not be reserve material. Volutin was 
ruled out since the granules did not retain methylene blue when treated with 
1 per cent sulfuric acid. Since methylene blue does not stain fat, this material 
was also ruled out by Knorr. lodine-potassium iodide solution failed to reveal 
either glycogen or iogen. The granules stained red with Giemsa solution, and 
were well differentiated by Heidenhain’s hematoxylin. Because of the small 
size of the granules, Knorr was unable to decide whether nuclear division 
occurred by mitosis or amitosis. Both F. plauti-vincenti and F. polymorphum 
presented difficulties too great to allow the detailed study made with F. nu- 
cleatum, but Knorr believed that these forms also contain nuclei. 

Boge" examined Knorr’s claim and coneluded that the presence of a nucleus 
in the fusobacteria had not been proved. In his opinion, the granules which are 
so characteristic of this group are reserve nutritive material closely related to, 
although not identical with, volutin. The recent paper by Minck and Minck** 
on Fusiformis fusiformis also claimed the demonstration of a nucleus. Their 
evidence consisted of resistance to ribonuclease digestion, loss of basophilic 
staining by the granules when treated with desoxyribonuclease, and the ap- 
pearance of division figures of the granules. The authors reported that simple 
staining, without preliminary digestion with ribonuclease, was adequate for the 
demonstration of the nuclear granules, . 
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Hoffman** threw considerable light upon the cytochemical and structural 
characteristics of the intracellular bodies, but he was unable to clarify their 
function. By means of the Feulgen reaction, methyl green-pyronin staining, 
ribonuclease digestion, and hydrochlorie acid hydrolysis, he was able to show 
that the intracellular bodies of F. polymorphum consist of a core of desoxy- 
pentose nucleic acid and a cortex of pentose nucleic acid. He pointed out that 
such a structure is not incompatible with a nuclear function, but that other 
evidence indicated that the early claims for a more complex function may well 
be correct. 

Cultivation 


The early attempts at cultivating the fusobacteria encountered such great 
difficulties that some investigators were led to the idea that these microorganisms 
were not bacteria at all.** The first claim for successful pure cultivation was 
made by Veillon and Zuber for an organism isolated from a case of appendicitis. 
However, the characteristics of the strain did not resemble those later found to 
be typical of the fusobacteria, and the first unquestionable cultivations appear 
to be those of Lewkowicz in 1903,°° by means of deep ascitic agar tubes, and by 
Ellermann in 1904,?* who obtained surface colonies by an anaerobie technique. 
The isolation of pure cultures in these first studies involved rather uncertain 
methods, and success was to a great extent a matter of chance. The routine 
isolation and cultivation of fusobacteria were not mastered till many years 
later. 

The early investigators found that anaerobiosis is an essential condition for 
the growth of most strains. However, it has gradually become apparent that the 
fusiform bacilli are not anaerobie in the strict sense of the word. Costa’® 
deseribed five strains of fusobacteria obtained from the upper respiratory tract 
which could be cultivated only under strictly aerobie conditions. Fortner*® 
found ten strains which could grow, although very poorly, when exposed to the 
air. Bachmann and Gregor* showed that their small and slowly growing colonial 
types could be cultivated aerobically after Six to eight passages if the cultures 
were kept moist. Malek and Malkova*®* were able to isolate aerobie forms which, 
however, constantly tended to revert to anaerobiosis. Boe" found that all his 
strains were strictly anaerobic in the beginning, but tolerated the oxygen in the 
atmosphere relatively well. Oxygen tolerance was found to increase as the 
strains grew older, but growth began only under anaerobie conditions. Hoff- 
man*® presented evidence indicating sensitivity to carbon monoxide, a character- 
istie not found among the strict anaerobes. It is probably for this reason that he 
found the commonly used pyrogallol anaerobic technique of Buchner unsuited 
for subeultivation of the eight strains he examined, even though the technique 
had been modified to provide a high carbon dioxide concentration. 

It has also become apparent in recent years that the carbon dioxide require- 
ment may be significant in the cultivation of fusobacteria. Although it had been 
considered by Knighton anc. Bibby*® that low pressure carbon dioxide was not 
advantageous, Slanetz and Rettger** found that certain fusobacterial strains 
were stimulated by a 2 per cent carbon dioxide concentration. Schwabacher and 
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Lucas” reported that Fusiformis nigrescens (Bacterium melaninogenicum) re- 
quired 5 per cent carbon dioxide, while Hoffman‘? reported the strains he 
examined all had an absolute requirement for the gas, and that some of his strains 
required a concentration greater than that present in the atmosphere. Bge’s 
claim" that the addition of carbon dioxide does not give an increase in growth 
appears to rest upon three possible errors in technique: (1) selection of strains 
during the isolation procedures which have a relatively low carbon dioxide re- 
quirement, (2) the use of an inefficient method to remove carbon dioxide from 
his test series, and (3) the use of such a high carbon dioxide concentration that 
he overstepped the sensitive range within which significant changes might have 
been detected. The rather fastidious gaseous requirements of fusobacteria, more 
demanding than those of the strict anaerobes, probably account for the difficul- 
ties early investigators had in obtaining surface growth on solid media. 

The early investigators also determined a second important requirement for 
cultivation, enrichment of the medium with protein-rich animal fluids such as 
blood, plasma, serum, or ascitic fluid. After isolation, growth may occur in en- 
richment-free media for several generations, but for continuous vigorous develop- 
ment and for certainty of transfer, Krumwiede and Pratt*? found it necessary 
to continue the use of enrichment. Both glucose and fresh tissue were found by 
Kast** to improve growth in serum-enriched bouillon cultures. Bge' found that 
his strains could be divided upon isolation into either absolutely serophilie organ- 
isms or those which grew upon simple media such as cysteine glucose broth. 
Both groups soon adapted themselves to simpler media. Dicker** also noted 
that prolonged cultivation finally eliminates the need for enrichment. It cannot 
be settled on this evidence whether or not this process of adaptation was in fact 
a matter of selection. Vegetable** or yeast extract*® may provide satisfactory 
enrichment for many stains. Bge'' found that potato extract does not always 
satisfactorily replace ascites. 

The optimum pH growth range for the strain studied by Kast** was reported 
as 7.3 to 8.4. Bge' found the eight strains he examined all gave good growth 
between pH 7.00 and 8.32. For F. polymorphum, Hoffman‘? found that the 
range was pH 6.9 to 7.7 with microscopic examination, but if examination was 
only macroscopic the apparent range was greater. Pratt®® found the best 
development of her strains occurred at pH 7.6. 

The temperature growth range does not appear to be unusual. According 
to Bge,'’ growth may occur through the temperature range 23° C. to 43.5° C. 
(nine strains examined), but Hoffman*® found that F. polymorphum was 
restricted to the range 31° C. to 43° C., with the optimum at 37° C. 

Primary isolation is facilitated by the addition of a 1:10,000 concentration 
of gentian violet to the agar medium since it is an aid in suppressing gram- 
positive microorganisms.' ** Pratt,®® however, had earlier reported indifferent 
suecess with gentian violet, brilliant green, or a mixture of these. 














































Physiology 


The physiology of the fusobacteria has not been studied intensively. Prévot 
and Kirchheinér™ found that F. biacutum utilized approximately a third of 
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the sugar in a 2 per cent glucose broth in eight days. No appreciable quantity 
of the nonvolatile acids was formed, and the volatile acids consisted of acetic 
and propionic in the proportion of 3:1. In the course of the fermentation ethyl 
aleohol, aldehydes, and volatile ketone bodies were formed. With Fusiformis 
fusiformis, Prévot and Taffanel’* found that vitamin C clearly favored mul- 
tiplication. They noted also that 42 to 46 per cent of the glucose in the medium 
is fermented, with the formation of volatile acids and amines, and aldehydes. 
Spaulding and Rettger*’ reported that all their strains activated pyruvic acid, 
but not acetie or succinic acid, when studied by the Thunberg technique. 
Prévot and Peyré™ found F. polymorphum has a high reducing power over 
neutral red and safranin. 

The fermentative processes of seven strains of fusiform bacteria, falling into 
two groups resembling either F. nucleatum or F. plauti-vincenti, were recently 
studied by Jackins and Barker.*® They found that F. plauti-vincenti catalyzes 
a simple lactie acid fermentation of glucose, but, unlike FP’. nucleatum, it is unable 
to ferment amino acids. They stated that the difference between the metabolic 
patterns of the two groups is so great that F. nucleatum and F. plauti-vincenti 
probably should not be included in the same genus. 


Chemical Constitution 
Weiss and Mereado'” were able to extract type-specific proteins from four 
strains of fusobacteria, and obtained data indicating the presence of a group- 
specific carbohydrate. Prévot and Taffanel** were unable to demonstrate gluco- 
lipid in Fusiformis fusiformis, Both desoxypentose and pentose nucleic acids 
have been demonstrated in F. polymorphum with eytochemical techniques.** 


Resistance 

The fusobacteria are not especially resistant. Recently isolated strains** 
may be extremely susceptible to oxygen as some strains may fail to subculture 
after an hour’s exposure to air. Some strains, however, may survive exposures 
of six hours*® or even more than twenty-four hours.*® At 60° C., death ensues 
within ten minutes for most strains.** 

Although the spirochetes disappear more quickly than the fusiforms in the 
lesions of Vincent’s infection during the course of penicillin therapy,’ Lahelle*® 
has found that all fifteen strains of Fusobacterium and both strains of Bacte- 
roides which he examined were highly sensitive to penicillin. He noted it was 
possible to develop resistance by successive passage in the presence of a small 
amount of penicillin, but the organisms grow in long threads. Resistance per- 
sisted upon transfer of the culture to penicillin-free medium. An additional 
effect of penicillin upon the cellular morphology of fusobacteria was noted by 
Webster and Frey?” in 20 per cent of 210 cases of uleeromembranous gingivitis. 
After treatment with penicillin, smears from the mouth showed varying numbers 
of fusiform bacteria now had central or bipolar spherical or spindle-shaped 
swellings of intensely stained plasma. These forms were never observed in un- 
treated cases or following any other treatment of uleeromembranous gingivitis. 

According to Sevin and associates,*? F. biacutum is not inhibited by 7.50 














1090 HEINER HOFFMAN 


micrograms of tyrothricin, a quantity sufficient to effect inhibition of all but one 

of nine clostridial strains tested. Hampp* reported that streptomycin, aureo- 

mycin, and Chloromycetin are effective only at the higher concentrations. | 
Viability 

The nonsporulating anaerobic bacteria have generally been considered as 
having a very short life." However, Krumwiede and Pratt®** found that after 
cultivation for several generations there was an increased life span. Some of 
their fusobacterial strains were viable after sixty-seven days on ice, while three 
of four strains kept in the incubator were viable up to six months. According 
to Knorr,* the life span of Fusobacterium is markedly affected by the character 
of the medium in which it is grown. He found no difference between storage at 
37° C. and at room temperature. It was possible for him to obtain successful 
transfers from agar cultures of F. nucleatum after three months, from F. plauti- 
vincenti in broth after almost two months, and from F. polymorphum in serum 
agar shake tubes after three months. Hoffman*’ failed to obtain growth from 
F. polymorphum culture in enriched thioglycolate broth after six to seven days 
at 37° C., or twenty days at room temperature. Bége'! found that viability varied 
considerably with the strain as well as with the number of generations in eultiva- 
tion. He preferred to transfer his strains every four or five days, but some were 
lost nevertheless. As the strains grew older, their nutritive requirements de- 
ereased and their viability on artificial media considerably increased. He then 
routinely transferred the cultures monthly on semisolid brain heart medium, but 
found that most strains were able to live two or three months on this medium. 

There is some evidence to indicate that under certain conditions the fuso- 
bacteria may retain their viability for quite long periods. Prévot*! reported that 
eleven of over twenty strains of F. biacutum were viable after storage for four- 
teen years in tubes sealed under vacuum and kept away from light at room tem- 
perature. Hoffman*® found with F. polymorphum that blood agar slant cultures 
stored as Wright pyrogallol anaerobic tubes at -45° C. were viable after twenty- 
one months, but if stored at —45° C. without protection against air viability were 
lost within ten months. 

Ecology 

Pratt®® identified fusiform bacilli in broth cultures from the throat in every 
one of 200 consecutive patients. She also found the organisms in the throats of 
nine out of fifteen rabbits, twelve of eighteen guinea pigs, and in thirteen 
monkeys. Spaulding and Rettger*’ obtained the bacteria from the chimpanzee 
and the dog. In the normal human mouth, however, the number of fusiforms is 
generally small.* 

Although the fusobacteria are consistently present in the so-called fuso- 
spirochetal infections, their number may be quite variable. In the earlier stages 
of uleeromembranous angina and stomatitis, they are most abundant but as 
recovery advances they decrease in number.®® The mere presence of a pathologi- 
cal process in the pharynx or oral cavity does not necessarily lead to the develop- 
ment of large numbers of fusiform bacteria.‘ There is occasionally some dif- 
ficulty, though, in differentiating a Vincent’s from a diphtheritic angina.‘ 
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Spirochetes are characteristically associated with the fusobacteria in the 
normal as,well as the diseased mouth.** Attempts have been made (see section 
on life eyeles) to prove that the two organisms are phases in the life of a single 
species, but this concept is not generally credited. 


Pathogenicity 


Miller® in 1883 was probably the first to observe the fusiform bacilli in 
uleeromembranous stomatitis. However, the possible pathogenic role of this 
organism was probably first recognized by Plaut in 1894° in the case of ulcero- 
membranous angina, and by Vincent in 1896° in hospital gangrene. Later, 
Bernheim (1898)* pointed out the almost constant presence of the bacillus in 
stomatitis, while Bernheim and Pospischill (1898)* demonstrated fusiforms in 
noma. There then followed a large number of reports on the presence of this 
organism, either alone or associated with spirochetes and other forms, in lesions 
involving practically every part of the body.** 

As a general rule, it is doubtful if the fusiform bacilli alone have any 
pronounced pathogenicity. Young cultures of nine strains tested by Bachmann 
and Gregor* failed to show any effects upon mice or guinea pigs; one strain 
eaused suppuration of a rabbit’s ear during the course of intravenous inocula- 
tions for serological purposes. Suppuration from fusiform bacilli alone had 
also been noted much earlier by Vineent.** Lichtenberg, Werner, and Lueck*’ 
were unable to produce lesions with pure cultures even after the areas of injec- 
tion in the guinea pigs they used were first traumatized. According to Weiss 
and Merecado,’® guinea pigs, rabbits, mice, and rats were not affected by sub- 
cutaneous inoculation, nor were monkeys and dogs by intrabronchial exposures 
to the microorganisms. 

Nevertheless, in contrast to the oral spirochetes, the fusiform bacilli do 
occasionally show a most marked pathogenicity alone. Dick and Emge?® re- 
ported a fatal brain abscess caused by fusobacteria alone. Both Mellon® and 
Rosenow and Tunnicliff’’ reported fatalities solely from fusobacteria. It is 
significant in these reports that suppuration is invariably present. The produc- 
tion of necrosis, it would seem, requires a complex flora in which the fusobacteria 
participate. 

The pathogenizing factors produced by the fusiform bacilli are unknown. 
The anatomical findings indicate that the bacilli display their activity through a 
toxin liberated locally, while death appears to occur through a toxemia.* How- 
ever, Pratt®® was unable to demonstrate a soluble toxin, and Spaulding and 
Rettger®* obtained negative results in attempts to demonstrate exotoxin or 
endotoxin. Nevertheless, from the study of Hite, Locke, and Hesseltine,** it 
would seem that a component intimately associated with the cell substance is 
involved. Weiss and Mercado’ failed to demonstrate fibrinolysin in four 
strains. ‘Hoffman*® confirmed this with a strain of F. polymorphum, and in 
addition was unable to demonstrate hyaluronidase. None of the type specific 
proteins extracted from fusobacteria by Weiss and Mercado’ were found to be 


toxic. 
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It is undoubtedly true that the immunological reactions play a role in the 
disease picture. Brocard’® reported a case with a history of fusiform infection 
(pleurisy) one year previously whose serum agglutinated two cultured strains 
at a dilution of “4999. Dicker®* demonstrated the presence of specific antibodies 
in the serum of a subject with a fusobacterial pleurisy as well as in the rabbit 
when experimentally inoculated with the isolated strain. To some extent, it was 
possible for him to obtain a correlation between the degree of complement fixa- 
tion and the state of the infection. Spaulding and Rettger** failed to elicit 
the Shwartzman reaction with filtrate of young culture, but Bge"™ succeeded in 
obtaining it. 

The characteristic pathogenicity of the fusobacteria is seen in the fuso- 
spirochetal symbiosis or synergism. The association involves several organisms 
of which apparently only the fusobaeteria and spirochetes are constant mem- 
bers.** The complex problem of the characteristics and nature of the association 
has been studied particularly by Rosebury and co-workers. Since they have 
adequately summarized the present status of the problem,’* *° their papers 
should be consulted for details. — 

Conclusions 

From this limited survey of the literature on the fusobacteria, it is apparent 

that the basis has finally been established for a thorough study of the group. 


A considerable amount of knowledge has already accumulated, but much of it 
is vitiated by conflicting observations or by incompleteness. The systematic 


studies especially show this fault, possibly primarily because of the failure till 
recently to recognize the extremely fastidious gaseous requirements for surface 


cultivation. 

It has been a peculiar distinction of the fusiform bacilli that they have 
frequently served for studies in the problem of bacterial life cycles. The im- 
portant current investigations of Dienes are primarily based upon the apparently 
closely related Bacteroides. It appears likely that continued study of this 
problem with fusobacteria will lead to additional findings of importance. 


A portion of this study was done during the tenure of a Public Health Service post- 
doctoral research fellowship from the National Institute of Dental Research, 1949-1950. 
Additional support was received from Project 323 of the Ohio State University Research 
Foundation, sponsored by Procter & Gamble of Cincinnati, and supervised by Drs. Paul C. 
Kitchin and Hamilton B. G. Robinson. 
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BACTERIOLOGIC EVALUATION OF THE COMPATIBILITY OF 
ANTIBIOTICS WITH SOLUTIONS OF OTHER 
THERAPEUTIC AGENTS* 









Austin H. Kutscuer, B.A., D.D.S., AND IRENE R. YiagpaLL, NEw York, N. Y. 












HIS paper reports the results of an investigation into the effeet of solutions 

of 15 therapeutic agents upon the antibacterial! activity of antibioties 
against the microorganism Staphylococcus aureus. 

The therapeutic agents studied included: (1) 0.1 per cent Aerosol O.T.; 
(2) 0.1 per cent Tween 80; (3) tryptar, 0.4 per cent without buffer; (4) 0.4 
per cent tryptar with buffer; (5) tineture of benzoin; (6) 2 per cent Pyri- 
benzamine Hydrochloride; (7) 2 per cent Nupereaine Ilydrochloride; (8) 2 per 
eent Asterol Citrate; (9) 2 per cent chlorophyll; (10) 50 per cent caleium hy- 
drochloride; (11) hyaluronidase, 1.4 turbidity units/e.c.; (12) 2 per cent 
gentian violet; (13) 2 per cent procaine; (14) 1 per cent Antistine; (15) 1.5 













per cent saccharin. 

The antibiotics studied included: Aureomycin, Chloromyeetin, potassium 
streptomycin sulfate, and terramycin. 
Methods 


sample disks, 6 mm. in diameter, were 
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penicillin, 













Three hundred twenty-four 
punched from filter paper. Fifty-one were impregnated for thirty minutes 
with a saturated (1.4 per cent) solution of Aureomycin Hydrochloride in 
sterile distilled water, fifty-one with a saturated (0.25 per cent) solution of 
Chloromyeetin, fifty-one with a solution of potassium penicillin containing 
20,000 units per cubic centimeter, fifty-one with a 5.0 per cent solution of 
streptomycin sulfate, and fifty-one with a saturated (0.005 per cent) solution 
of terramycin hydrochloride. The impregnated disks were dried in air. 

Three disks of untreated filter paper saturated with sterile distilled water 
served as nonmedicated controls. 

For each antibiotic studied, three disks of filter paper, impregnated only 
with that antibiotic and saturated with sterile distilled water, served as contro] 
antibiotie specimens. 
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For each antibiotic-therapeutie solution combination studied, three disks 
of filter paper impregnated with an antibiotic (as just described) were saturated 
with one of the solutions of the previously described therapeutic agents. The 
experimental disks were then placed on the surface of freshly seeded set agar 
which had been prepared in plates as follows: 

A heavy seraping of a strain of Staphylococcus aureus was taken from 
the refrigerated slant with a sterile inoculating needle and mixed in nutrient 
broth, thereby ensuring a uniform inoculum for all plates. Ten milliliters of 
the broth were pipetted into each plate and mixed with approximately ten 
milliliters of 2 per cent nutrient agar.* After the plates had set, three or 
four of the experimental disks as deseribed were placed on each plate. Fol- 
lowing ineubation at about 37° C. for forty-eight hours, measurements in milli- 
meters were made of the radii of the zones of inhibition. 

The experimental and control specimens and solutions were not sterilized 
in order not to alter the antibiotie mixtures. Bacteriologic contamination was 
maintained at a minimum although no attempt at absolute sterility was made 
as to the solutions themselves, their containers, the antibiotics, droppers, the 
clean paper mixing slabs, or air contaminants. Each plate contained only one 
antibiotie. 

TABLE I. Errect OF SOLUTIONS OF THERAPEUTIC AGENTS ON THE ANTIBIOTIC ACTIVITY OF 
AUREOMYCIN, CHLOROMYCETIN, PENICILLIN, STREPTOMYCIN, AND TERRAMYCIN AGAINST 
STAPHYLOCOCCUS AUREUS 


MINIMUM RADIUS IN MM, OF ZONE OF INHIBITION ABOUT DISKS 
( AVERAGE OF 3 DISK SAMPLES ) 





] AUREO- | CHLORO-| PENI- | STREPTO-| TERRA- | NO ANTI 
THERAPEUTIC AGENT CONC, MYCIN | MYCETIN| CILLIN | MYCIN MYCIN BIOTIC 
Control disk with 11 10 21 9 10 0 
Aerosol OT 0.1% 10 11 17 10 9 0 
Tween 80 0.1% 10 10 15 6 11 0 
Tryptar with buffer 0.4% 1] 9 IS 10 10 0 
Tryptar without buffer 0.4% 10 8 16 8 10 0 
Tineture of benzoin 9 7 18 7 9 0 
Pyribenzamine Hydro 2 &% 9g 8 15 8 S 2 
chloride ; 
Nupereaine Hydro- 2 % 9 11 15 10 10 0 
chloride 
Asterol Citrate 2% 12 10 15 7 9 0 
Chlorophyll 0.2% 9 8 14 ? 9 
Caleium hydrochloride 50 &% 3 0 l 8 6 2 
Hyaluronidase—1.4 tur 9 8 12 7 10 0 
bidity units/c.c. 
Gentian violet 2% 11 1] 13 Q 1] 9 
Procaine 2% 8 8 13 8 10 0 
(ntistine 1 & 9 6 13 7 9 0 
Saecharin 15% 7 11 10 8 9 0 
Results 


The results showing the effect of solutions of the 15 therapeutic agents 
on the antibacterial activity of antibiotics appear in detail in Table I. 

It is possible that this test procedure would not distinguish small but sig- 
nificant changes in antibacterial activity. However, the findings demonstrate 
that while their antibiotic action was somewhat decreased, varying amounts 
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(see Table 1) of the antibacterial activity of Aureomycin, Chloromycetin, 
penicillin, streptomycin, and terramyein remain following the addition to these 
agents of solutions of Aerosol OT, Tween 80, Tryptar with buffer, Tryptar 
without buffer, tincture of benzoin, Pyribenzamine Hydrochloride, Nupercaine 
Hydrochloride, Asterol Citrate, chlorophyll, hyaluronidase, gentian violet, pro- 
caine, Antistine, and saccharin in the concentrations described previously herein. 

The antibacterial activity of penicillin and Chloromycetin was nearly com- 
pletely destroyed by calcium hydroxide. Some activity remained following 
the addition of calcium hydroxide to Aureomyecin, streptomycin, or terra- 
mycin. 

The authors express their appreciation to Dr. Solon A. Ellison for his assistance in the 


evaluation of the results of the experimental procedures. 
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Anesthesiology 


RESTRAINT OF AMBULATORY PATIENTS IN GENERAL ANESTHESIA 


MatrHew Lozier, B.S., D.D.S.,* New York, N. Y. 


DMINISTRATION of any general anesthetic, and particularly nitrous 

oxide-oxygen, is frequently accompanied during the induction and re- 
covery stages by various degrees of reflexes and excitement. The average pa- 
tient about to undergo an operation and narcosis is understandably afflicted 
with apprehensive fear. The subconscious mind being subjected to such a strain 
will often generate during the lighter stages of the narcosis realistic dreams 
of a harrowing nature. When this oceurs, the patient will make vigorous at- 
tempts to ward off the impending danger. At times, a patient favoring and even 
requesting a general anesthetic before the operation will suddenly decide against 
it during the stage of induction. Here again he attempts to terminate the 
anesthesia by highly exaggerated bodily movements. All this may occur regard- 
less of whether or not the patient has full confidence in the operator. 

Most of us have had an apparently docile and cooperative patient suddenly 
become obsessed with a demoniacal mania, manifested by kicking, clawing, 
turning upon his face, climbing out of the chair, uneontrollable arching or 
sliding to the floor. 

Unless such a patient was adequately and securely restrained before the 
induction, a disagreeable battle is clearly in prospect. Not only will the anes- 
thesia and prospective operation become completely disrupted, but equipment 
and instruments within reach of the struggle will be subjected to disarrange- 
ment and damage, and the operator and his staff may undergo injury, as well as 
the patient himself, for whose safety the surgeon is legally responsible.’ 

Contrary to the opinion that routine use of restraint depends upon the skill 
and experience of the anesthetist and its use is indicated only when dealing 
with a resistant type of patient,? we have found, undoubtedly in common with 
others, that it is practically impossible to appraise before induction just how 
resistant the patient is going to be. It is therefore a wise procedure to restrain 
properly all adult patients and some types of children before undertaking an 
administration of a general anesthetic. When the nareotized patient happens 
to be nonexcitable and cooperative, no loss is sustained. In ambulatory practice, 
particularly where the operative position of the patient is ordinarily semireclin- 
ing, and adequate premedication is often unobtainable and expert assistance 
limited, such a precautionary measure is always of decided advantage. All in 
all, the feeling of security that comes with the realization that unpleasant and 
sometimes disastrous events can be avoided, which might otherwise have occurred 
because of the patient’s violence while under influence of narcosis, is ample 
justification for the time and small additional effort spent in applying restraint. 

Former Instructer in Oral Surgery, New York Post-Graduate Medical College Hospital ; 
Former Attending Oral Surgery, Long Island Medical College Hospital and Bellevue Hospital. 
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Contrary to the theory that restraint is best applied during induction and 
then removed before completion of recovery, it has been our experience that it 
should always be instituted before proceeding with the anesthesia. By such, 
the patient is never disturbed during the easily awakened stage of analgesia 
and one is enabled to focus his entire attention on the progress of anesthesia. 

Various degrees of excitement are frequently experienced during the stages 
of recovery from narcosis. Removing the restraint before the patient regains 
his complete consciousness is therefore unwise. A case was recently reported 
where a patient, during recovery from nitrous oxide-oxygen, was catapulted 
through a near-by window to the street and was instantly killed. 





Fig. 1.—When the patient’s thighs (and ankles) are properly restrained, bracing against the 
conventional chair footrest becomes impossible. 














Fig. 2.—For restraining the patient’s ankles, a narrow leather strap of appropriate length 


is being used. The strap is retained in place by a wire ring connected to the plate in the 
chair, as shown on the illustration. 





We accompany application of restraint with a suitable explanation of its 
purpose, and have as yet, after thousands of administrations, to encounter a 
patient who either objected or became perturbed by it. 

Methods of Restraint.—For restraining purposes, aprons enveloping the 
patient’s whole body, individual ankle and wrist cuffs, as well as straps of 
various widths and materials, are employed. It is true that any conventional 
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: Fig. 3.—A, The patient’s ankles are restrained with a strap. The strap, retained by the 
vire ring in the plate of the chair, prevents side movements of the legs. B, To prevent dam- 
aging the stockings in female patients, a small towel is wrapped around the ankles before 


placing the strap around them. (The illustration also shows the restraining of the thighs and 
hands. ) 
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restraint will help to keep the patient from sliding down the chair, when partial 
relaxation has been obtained and the reflex movements are moderate. How- 
ever, unless restraint was applied effectively and in a somewhat different man- 
ner, the powerfully vigorous movements of the patient’s arms, hands, legs, 
knees, and trunk, while under a high stage of excitement, will often partially 
or entirely liberate him. 

The frequently advocated procedure, other than restraint, of having the 
patient hold his hands on his lap with the fingers firmly interlocked, will be 
found quite ineffective, particularly in the resistant type of patient. 

A single long strap applied around the shoulders, arms, groin, and over 
the knees will rarely prevent the excitable adult from partly extricating himself 
and will not do away with arching and bracing against the footrest. Such 
bracing usually tilts the chair backrest and disengages the headrest from its 
normal position. Removal of the chair footrest, an effective measure against 
bracing, is ordinarily impractical with the conventional type of dental chair. 


Fig. 4.—Adequate restraining of the patient’s hands with complete safety to his fingers can 
be accomplished by positioning the hands as indicated on the iliustration, and restraining them 
at the wrists. 
Author’s Technique.—We have found that adequate and secure restraint 
without unduly inconveniencing the patient or interfering with normal circu- 
lation, requires a different approach. The shoulders and elbows, the least 
movable parts of the body during the stage of excitement, can be adequately 
restrained in a conventional manner by means of a wide strap secured with a 
self-locking buckle. The patient’s thighs can be securely immobilized by means 
of an individual medium-width strap, about five feet long, held down by the 
seat of the chair, where it can be permanently kept. The strap is fastened over 
the thighs, which are first brought close together (Fig. 1). By such restraint of 
the thighs, effective bracing against the footrest can be eliminated. 

To prevent any movements of the patient’s legs, the ankles are next re- 
strained with a narrow strap. This strap is connected to the plate located 
above the footrest in the conventional dental chair. Two small holes are drilled 
through this metal plate and a wire is passed through them, making a loop. 
The ends of the wire are twisted and remain at the rear of the plate. The strap 
is passed through the metal loop, where it can remain (Fig. 2). To prevent 
damage to stockings in female patients, a small towel is placed over the ankies 
and the strap positioned over it (Fig. 3, A and B). We have found it necessary, 
for the patient’s comfort and proper immobilization of the thighs, to restrain 
them first before restraining the ankles. 


























sha inarob ena 


eA EIN 





> wih Maat A tart 


ee 


—_ — 
RASS Soe eee ae as oe 


sataben ie 


| 
| 


3 
3 


RESTRAINT OF AMBULATORY PATIENTS IN GENERAL ANESTHESIA 1103 


The patient’s hands are restrained as a final step. Here a fine leather strap, 
one and one-half feet long and about one inch wide, is used, with perforations 
in its eenter and a smooth plastie or cloth-covered buckle. The best method of 
procedure here, which safeguards the patient without undue inconvenience, is 
as follows: The hands are placed as in Fig. 4, and the strap applied over the 
wrists. With both hands restrained in this manner, all the fingers remain en- 
tirely free, while the strap cannot be forced off since it is located over the nar- 
rowest part of the arms. 

Several thousand administrations of general anesthetic to ambulatory pa- 
tients, in which the deseribed method of restraint was employed, have sub- 
stantiated its superiority over any other method. Entirely satisfactory and 
uneventful immobilization was realized regardless of the degree of excitement 
in the most resistant type of patients. In addition, we have never experienced 
any noticeable signs of impairment in the patient’s circulation or an expressed 
complaint of undue discomfort regardless of the length of time the patient 
was under the restraint. 
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Oral Pathology 


THE PRESENT CONCEPT OF CELLULAR AND ENVIRONMENTAL 
INFLUENCES ON MOUTH-INHABITING ACIDOGENIC BACTERIA: 
A REVIEW 


Don CHaLMeErRs Lyons, D.D.S., M.S., Pu.D., Jackson, Micu. 


UR present concept of the methods of control or the inhibition of dental 

caries, oral diseases, and inflammations is not based upon the actual 
presence of large numbers of microorganisms in and about the affected teeth 
and tissues so much as upon conditions affecting the bacterial cell and en- 
vironmental influences upon its growth and reproduction. 

Expected bacterial activities based solely upon bacterial counts and the 
multiplicity of bacteria found on glass slides or agar plates seldom produce 
anticipated results. Appleton? stated: 

To understand the nature and dynamics of microbic populations in the 

mouth calls for coordinated study of (1) symbiotic and antibiotic effects, (2) 

quantity and chemical nature, physical and physio-chemical properties of oral 

secretions and their equilibria with the surfaces with which they come in contact, 

(3) physical and chemical nature of the dental and mucosal surfaces as well as 

their topography on a scale comparable with the dimensions of a bacterium or 

microbe, (4) the effect of chewing, swallowing, and talking upon the paths of flow 

of oral secretions in determining the intraoral distribution of microorganisms and 

their food supply, (5) dietary intake of the host. 


Methods of Study of the Bacterial Cell 

During the past few years many new techniques have been developed 
for the study of the bacterial cell, its contents and physical constitution, 
chemical make-up, growth, and reproductive requirements. These have added 
immeasurably to our knowledge of microbial life. 

The Electron Microscope.—The electron microscope as it becomes more 
generally used gives us new insight of bacterial morphology and cellular 
vital processes, especially the fine structures within the cell which are ob- 
secured in the cells examined by the light microscope. As Mudd and Smith* 
stated, ‘‘The preeminent advantage of the electron microscope is in reduc- 
ing the limit of resolution of approximately 0.002 » for suitable objects and 
’> As methods of preparation of the bacterium for study im- 


50 kv electrons. 
Our entire con- 


prove, a better understanding of bacterial cytology develops. 
cept of the bacterial cytoplasmic membrane, the cell wall, and slime layer has 
changed (Knaysi°*® ®° and Mudd and associates*’). 

An important advance in the technique of microscopic study of the bac- 
terial cell is the method of growing microorganisms on a thin membrane such 
as colloidon over a nutrient agar. This method, developed by Hillier, Knaysi, 
and Baker*® in 1948, permits processing of the cell with a minimum of 
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physical disturbance or chemical change. Earlier methods of fixation of the 
bacterial cells for electron study by drying distorted the cells somewhat but 
did give new information regarding the internal structures. Now the use of 
OsO 4 vapors adds definition and is especially valuable because sharp contrast 
is obtained between the nuclei and surrounding cytoplasmic layers. 

The studies of Hampp, Scott, and Wyckoff** on the morphology of oral 
spirochetes and the Treponema have resulted in a definite gain in knowledge 
of the cytology of these microorganisms and in turn will aid in a better treat- 
ment of infeeted hosts. Spirochetes viewed by the electron microscope ap- 
peared straighter than corresponding living organisms examined by the con- 
ventional dark-field methods. Filaments or flagella in some cases appeared 
longer than the spirochete itself. Granules of various types were demon- 
strated, some of them free, the end product of granule ‘‘shedding.’’ Many 
investigators, including Hampp and associates, believe that these granules 
are germinative units, and may offer an explanation as to why an infection 
may exist without demonstrable microorganisms in the morphology usually 
expected. 

Staining Procedures or Preparation for Study.—Techniques used for 
bacterial study by light microscopy have been modified or completely changed 
for electron study. Under present methods of study it has been shown that 
inany stains and mordants darken and shrink the cell and obseure the con- 
tents. What we have been looking at is really a shrunken mass of protoplasm. 
Knaysi®® and others use a technique of mounting the cells in solutions of cor- 
rect osmotic concentration. This makes possible studies of form, type, and 
of measurement under conditions approaching the living stage. 

Many electrokinetic studies have been made during the past few years 
with the result that a great deal is known about the influence of surface charge 
on the adsorption of dyes. Harris*’ noted that more dye is adsorbed under 
acid conditions than under basic, and that the amount of dye adsorbed is 
also related to the ionization of the dye molecule. Bromthymol, bromeresol 
purple, and bromeresol green combine with bacterial cells under certain acid 
conditions, but desorption takes place at a pH of 8.5. When the negative 
charge is reduced a greater adsorption of dyes takes place. Dyar and 
(rdal**:** stated that catonie surface-active agents are effective in reducing 
the electrical charge of the bacterial cells. Esterification of the earboxy] 
group of the bacterial proteins thus determined, shows that there is a loss in 
protoplasmie affinity for basic dyes. Bartholomew, Evans, and Nielson‘ are 
of the opinion that basie dyes stain the bacterial protoplasm by combining 
with free earboxyl groups. Harris'' found that combinations of eertain flu- 
orine derivative dyes with bacterial cells at different hydrogen-ion eoncentra- 
tions result in a greater adsorption of these dyes under acid than under basic 
conditions. 

Using the reaction on the eytoplasmie membrane by certain dyes as a 
basis for chemical studies, certain information regarding the constitution of 
the membrane can be obtained. For example, this part of the bacterial cell 
gives the Sharp test for proteins, stains well with the dyes of the Sudan series, 
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and gives a positive Feulgen reaction according to Knaysi.** ® Therefore it 
is to be assumed that the principal ingredient of this membrane is a highly 
stable lipoprotein. Similar tests and assumptions are made for other parts 
of the bacterial cell. As Mudd and Smith*® stated in their study of the bac- 
terial nuclei (1950), ‘‘In the nuclear sites after appropriate processing, 
Feulgen-positive bodies are found that stain with chromatin dyes and behave 
characteristically toward nuclei-acid-splitting enzymes. Expressed in the 
idiom of the cytologist, bacteria possess vesicular nuclei containing chroma- 
tin.’’ 

Single Cell Cultures—The development of single cell culture methods, 
like the growing of single cultures on thin colloidon membranes by Zelle,’** 
Hildebrand,** and others, has made possible better genetic studies of bacteria 
and developed a foundation for definitive studies of the bacterial cell and 
culture character. By such methods the individual bacterial cell can be ex- 
amined in known stages of division and the distribution of the nuclei or nu- 
clear bodies in daughter cells more accurately studied. Eventually it may be 
possible to determine whether bacterial variation is developmental or gen- 
otypie, and whether mutation is a permanent change. 


Growth Control Experiments 


A complexity of factors enter into study of reproductive increase and 
inhibition of microbial life. Accelerators and inhibitors have received con- 
siderable attention for therein, perhaps, is the answer to effectual control of 
infectious processes. The selectivity and intensity of action of many inhibitors 
of growth appear to be related to chemical structural configuration which 
endows the inhibitory molecules with ability to be absorbed and oriented at 
the site of action in such a manner that they can be displaced from a normal 
substrate only with difficulty (Stephenson™’). 

Study of any method of control of bacterial action, whether the bacteria 
are presumably producing dental caries or oral infections of a wider extent, 
must first entail a means of determining expected growth or, conversely, lag 
in growth. Mathematical formulas are necessary. These have been developed 
which permit the charting of an expected course of action of various metab- 
olites, enzyme systems, amino acids, ete., upon bacterial colonies. The follow- 
ing formula has been used: For an actively dividing culture, the plot of lag 
(bacterial population) against time is linear. If there is no lag in growth, 
the growth curve will exterpolate to lag (inoculum population) at zero time. 
If lag exists, it may be defined as the intercept on a line drawn through the 
lag (inoculum population) parallel to the time axis. The duration of the lag 
phase is determined by the rate of establishment of a concentration of metab- 
olites which is adequate for the maintenance of a steady rate of cell division. 
There is competitive antagonism of the metabolite inhibitor in the substrate 
(Shive’®). Experiments have illustrated the use of autotrophic mutants in 
conjunction with inhibition. Dagley, Dawes, and Morrison’ '* '° stated that 
lag in growth is due to inability of the organism to produce or to use certain 
metabolites for cell division. Alcohols, for example, do not produce a lag 
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period although they depress growth rate in the logarithmic phase. Phenols, 
acetone, and ethyl acetate have a similar effect, and this reaction is partially 
reversible by certain specific amino acids, such as succinate and a-ketogluta- 
rate. 

Normal magnesium metabolism is interfered with by ions of nickel, co- 
balt, cadmium, zine, and manganese (Abelson and Aldous'). This is an im- 
portant finding, for numerous in vitro studies have established the role of 
magnesium as an activator for the bacterial enzyme systems. There is no 
question but the bacterial enzyme, whether produced by or used by the micro- 
organism, is a key to many of our problems of control of microbial life. Mag- 
nesium and potassium have been recognized as essential elements for almost 
all forms of vital activity. To these can be added the necessity for having 
present at least smal] amounts of iron, zine, and copper. With gram-negative 
bacteria, antimicrobial drugs owe their bacteriostatic action to their ability 
to change or inhibit the use of the metabolites bacteria find essential for rapid 
cell division (Dagley, Dawes, and Morrison’ '* 7"), 

There is an adverse effect of traces of certain heavy metals and their 
impurities on bacterial growth in synthetic media (Poole and Hinshelwood*’). 
Zn** toxicity is overcome by increasing the concentration of Mn*. The re- 
quirements for Mn*+ are decreased by Mg*, Ca**, or Sr** (MacLeod and 
Snell"*). An effective competitive reversing agent may be a known metabolite 
and yet be shown by means of mutants not to be a true precursor of the in- 
hibited reactions. The usefulness of biochemical mutants to determine anti- 
mierobial action has been demonstrated by Maas and Davis.** 

The inereasing use of fluorides in communal drinking waters and partie- 
ularly topical use as a means of controlling or preventing dental caries pro- 
duced by mouth-inhabiting acidogenice bacteria, has focused the attention of 
bacteriologists on the fact that little is really known regarding the effect of 
fluorides on bacteria. They ask what, if any, is the mechanism of their in- 
hibitory action. Fitzgerald and Bernheim®™ stated that large concentrations 
of either inorganic or organie fluoride compounds inhibit bacterial growth. 
Others have noted that fluorides reduce the action of certain lipases. These 
two investigators noted in 1948 that the oxygen uptake of Mycobacterium 
BCG is greatly increased by sodium fluoride. The degree of action depends 
upon hydrogen-ion concentration of the substrate. The optimum is 6.0. At 
this pH the oxidation of pyruvie acid and lactie acids is increased by fluorides 
both in amount and rate; the oxidation of such sugars as glucose, fructose, 
and trehalose is diminished; a 5 to 10 mg. per cent fluoride solution reduces 
bacterial growth, while the presence of lactates increases this inhibiting reae- 
tion. These experiments offer much food for thought and for further re- 
search to the dentist and may suggest a more effective method by which topi- 
cal fluorine applications may be used to help decrease dental caries. 


Amines and Organic Acids.—New methods of analysis of the bacterial cell 
contents and study of its vital activities have shown the microbial require- 
ments for certain amino acids. The amines essential to growth and reproduc- 
tive processes are valine, leucine, isoleucine, cystine, and glutamie acid, ae- 
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cording to Dunn, Shankman, Camien, and Block** who studied the amino 
acid requirements of twenty-three types of lactic acid bacteria. MeNutt 
and Snell** added pyridoxal phosphate and pyridoxamine to this list, while 
Williams, Hoff-J¢rgenson, and Snell'** found that oleic acid and _ related 
compounds are also needed by the lactie acid bacteria as growth factors. 

A number of investigators have made studies regarding the chemical 
composition of the microbial cell. Early efforts to determine the protein con- 
tent are inaceurate because of unreliable analytical methods. The sensitive 
microbiological methods developed in part by Stokes, Gunness, Dwyer, and 
Caswell,''* Stokes and Gunness,'™ Klatz, Walker, and Pivan,"* and others 
make possible more accurate specifie tests for amino acids in natural mate- 
rials. These methods permit analysis of small-sized samples with an accuracy 
of + 10 per cent. Stokes and Gunness''* found that the staphylococcus cell 
as an example contained the following amino acid percentages: histidine, 0.72, 
arginine, 2.3, lysine, 5.2, leucine, 3.4, isoleucine, 2.8, valine, 2.4, methionine, 0.81, 
threonine, 2.0, phenylalanine, 1.84, and tryptophane, 0.23. Stokes and associ- 
ates''* in 1945 noted a positive correlation between the quantities of amino 
acids required for growth by bacteria and the amounts present in dried bac- 
terial cells, emphasizing a possible control factor which warrants further 
study. Frankel-Conrat and Olcott*® esterified proteins with aleohols of low 
molecular weight without altering the amines, the sulfhydral, or phenolic 
groups present. 

Other studies adding to the knowledge of the cellular complexity of the 
bacterium or microbe and the influence of environment and nutrition on its 
function include those of Randles and Orgel,’? who examined acetate utiliza- 
tion by bacteria, Johns,’ the method of propionic acid fermentation, and 
Randles,®** ** the acetate oxidation by Neisseria catarrhalis. Randles also noted 
that Neisseria catarrhalis isolated from the mouth and throat as capable of 
oxidizing members of the straight chain saturated fatty acid series from the 
acetates through laurate. Tests demonstrated that Netsseria catarrhalis ox- 
idized fatty acids in accord to the theory of 8 oxidation. Shive and Macow” 
studied the growth-inhibiting actions of aspartic acid also called amino- 
suecinie acid. Dagley, Dawes, and Morrison’ noted that amino acids and 
compounds in the Krebs oxidation cyele denatured enzyme proteins needed 
for growth responses. Fitting and Scherp*! reported that the metabolism 
ot amines by Neisseria catarrhalis ineludes glutamate, while Foubert and Doug- 
las***° noted fermentation of purines by anaerobic micrococci. Gale and 
Taylor*® coneluded that phenol owes its antibacterial action in the case of gram- 
positive microorganisms to its ability to lyse the cell walls and allow escape of 
stored amino acids. Others suggest that glutathione such as results from the 
linkage of glutamic acid, cysteine, and glycine is important in the mechanism 
of bacteriostasis of certain microorganisms by penicillins. 

Enzymes and Vitamins.—The bacterial enzyme system and its relation 
to incidence and promotion of disease processes has received considerable at- 
tention in literature, but in many ways it is difficult to separate enzymatic 
action from associated vitamins, amines, and complex organic compound 
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reactions. Certain amines, for example, denature enzymes needed for growth 
responses. ' Various methods have been employed to determine extent and 
nature of the enzyme systems. Stumpf, Green, and Smith™* in 1946 intro- 
duced ultrasonic disintegration as a method of extracting bacterial enzymes 
from the microbe cell. Autolytic rupture of the cell, grinding in powdered 
glass, and other methods have also been used. Stumpf and associates found 
that the degree of disintegration of the bacterial cell is independent of the 
frequency of the ultrasonic wave, but is dependent upon the intensity or the 
amplitude. 

Monod,”® Dubois,”® Childelin and Nygaard,™ and others have described 
the adaptive processes by which bacteria call upon their enzyme systems to 
overcome the effect of hostile environmental factors or adverse nutriments. 

In some instances new or potential enzyme systems are produced. This is 

: particularly true of the bacterial fermentive enzymes, the carbohydrases and 

i proteases, and in detoxication systems. Childelin and Nygaard’® in 1951 

found that bacterial adjustment to deficient media or nutriments is rather 

commonplace. They stated, ‘‘General experience with lactie acid bacteria 
has indicated that adaptive enzymes do not exist in these organisms for the 
production of most vitamins. However, it is now evident that adaptation 

oceurs toward the synthesis of thiamine, p-aminobenzoie acid, vitamin B,,, 

folie acid, and the B, phosphates. They may likely arise through the coupling 

of constituent parts.’’ They believe that many other species of bacteria 
which need vitamins and coenzymes for growth could be trained to synthesize 
them from the various precursors. 

Tillett, Sherry, and Christensen''® demonstrated the production of des- 
oxyribonuclease by certain streptococci in 1948. Brown" found that most 
strains of this microorganism isolated from human sources produced this 
enzyme. McCarty,’® and Hehre and associates*® ** ** * reported synthesis 
of dextran from sucrose by certain enzymes. 

Duran-Reynals,** in studying the methods by which bacteria penetrated 
tissue, called attention to what he called a ‘‘spreading factor.’’ This factor, 
an enzyme found in many bacterial systems, is apparently the activator which 
breaks down the normal tissue resistance and permits the entrance of bac- 
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It is difficult to separate enzyme system reactions and bacterial vitamin 
requirements. Craig and Snell'® determined the growth-promoting activities 
of pantothenie acid, pantethine, and coenzyme A for a number of different 
types of laetie acid barteria including Lactobacillus acidophilus, and noted 
great variation in requirements of the three. Niven*® and others found that 
five different vitamins are indispensable for the growth of such bacteria as 
Streptococcus salivarius. Evans,®® in his studies of staphylococcus which fer- 
mented glucose, lactose, sucrose, and glycerol, found that 19 coagulose-posi- 
3 tive strains require thiamine and nicotinic acid; the coagulose-negative strains 
also require biotin, some pantothenic acid, and pyridoxine. Snell, Kitay, and 
MeNutt?”’ tested 18 different strains of lactic acid bacteria and found that none 
grew in a medium complete with all known amino acids and synthetie vita- 
mins, tomato juice, and casein digest, unless thymidine was added. 
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Studies by King, Tsoo, and Cheldelin,® Sevag and Green,®’ King and 
associates,** * © and Knight® have shown that thiamine and nicotinie acid 
are essential to the pyogenic bacteria such as Staphylococcus aureus. Vilter 
and Spies'*' found that vitamin B, is an essential growth factor to Staphylo- 
coccus albus. Shankman and associates,’°? Kitay and Snell,®* Shorb,'°* *% 
Skeggs and associates,'’’ and others have demonstrated the need for vitamin 
B,. and other vitamins of this group. All cultivable strains of the lactobacilli 
require panthothenic acid and biotin. All requiring thiamine are heterofer- 
mentative. Those which grow without extraneous riboflavin ferment either 
melibiose, raffinose, or inulin. According to Rogosa, Tittsler, and Geib® this 
may indicate a common enzyme is essential for the cleavage of levulose or 
galactose from these carbohydrates. Peterson and Peterson®® in 1945 pub- 
lished an extensive review of the whole subject of the relation of bacteria 
to vitamins and other growth factors. They checked 130 different bacteria 
and found that they need at least one of nine different vitamins, some need- 
ing all. About 30 need an unknown growth factor. 


Lactobacillus Bulgaricus Factor.—Several unknown growth factors have 
been reported, one of which has been termed the Lactobacillus bulgaricus fac- 
tor. Snell and associates,’°* ?°® Williams and associates,!** and others find 
this factor essential in carbohydrate utilization, so we are interested in it from 
the standpoint of the mouth-inhabiting carbohydrate fermenters. Craig and 
Snell’® found that it contains bound pantothenic acid which leads to the con- 
clusion that it is apparently identical to a fragment of coenzyme A. Snell and 
his associates, who made an extensive study of bacterial growth factors, come 
to the conclusion that Lactobacillus bulgaricus factor is identical to the syn- 
thetic product N-pantothenyl 8 mereaptoethylamine. MecRorie and Williams 
reported that 11 out of 11 strains of Lactobacillus acidophilus tested grew on 
a Lactobacillus bulgaricus factor basal media supplemented with vitamin By. 

Bacterial research men over a long period of time have reported that 
eertain bacteria require growth factors which they have been unable to iden- 
tify. Peterson and Peterson,® while mentioning fifteen or more such fae- 
tors, stated that probably some of these bacterial growth requirements could 
have been met by known compounds which were not available or not rec- 
ognized as growth factors. In other instances ‘‘failure to grow may have been 
due to inadequate supplies of amino acids and mineral elements or to unsatis- 
factory buffer and oxidation-reduction conditions rather than growth factor 
deficiencies. ’’ 

The field of study of growth factors for bacteria has led to the use of 
microorganisms for quantitative determination of vitamins, ete., in foods, tis- 
sues, and many other biological materials. In fact, many of the B vitamins 
ean be determined more readily by bacteriological assay than by chemical 
means. A microbiological assay method or procedure is theoretically possible 
for any compound used by bacteria and results are obtained rapidly. 







































Cell Forms 









A puzzling factor to the investigator is that tissues may be infective even 
though bacteria are not demonstrable. This stumbling block of the purists 
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who admit no deviation from the Koch’s postulates has prevented advance- 
ment in research many times even when all evidence seems positive. Many 
times the patient has been dismissed as cured after one or two negative cul- 
tures (this is particularly true with Vincent’s infection), only to return a few 
days later with the infection in full bloom. Klieneberger®’ recently reported 
in his monograph on filterable forms of bacteria, filterable L phase in bacteria, 
filterable forms of spirochetes, of acid-fast bacteria, and of various other 
forms of bacteria. He first noted these forms of bacteria in 1935 with the 
Streptobacillus moniliformis. Media examined did not contain the bacillary 
forms, but soft cytoplasmic elements, globules, and minute granules, later 
called the L form. 

Dienes and Smith,2° and Dienes*' noted that on the warm microscope 
stage L elements divided up and finally produced bacilli. This phase is not 
comparable to the R (rough) or S (smooth) form noted so often with different 
lactobacilli. This phase has been noted and studied in the Flavobacterium, 
Hemophilus influenzae, Proteus vulgaris, Salmonella, Clostridia, the Myecobac- 
terium, various spirochetes, Shiga bacillus, the coli, typhoid, the dysentery 
group as a whole, and others. A definite evolutionary cycle for the Trepone- 
mata has been suggested by Levaditi, Schoen, and Sanchis-Bayarri,* Hampp, 
Seott, and Wyckoff* cultured strains of oral spirochetes and examined them 
One of the differences they noted over their 


under the electron microscope. 
’” **internal 


light microscope examination was the number of ‘‘free granules 
granules,’’ ‘‘end granules,’’ and ‘‘external granules.’’ They noted that there 
was a different relationship between these structures and the somatie sub- 
stance of the microorganisms. Opaque regions were observed within granules 
surrounded by a homogenous substance. 

According to Braun'® many bacteria are able to assume a form in which 
they lack defined boundaries and constant size. This phase culminated in the 
production of what is at present called the granular form, which are on the 
border line of ordinary microscopical visibility. This phase of bacterial life 
has a special resistance to antibodies and is able to reproduce the adult form. 
It is an especially dangerous form of bacterial life for this reason and may 
account for the sudden appearance of an overwhelming infection in the pres- 
ence of antibacterial treatment, or may be the answer to the question as to 
why some infectious processes will not respond to the usual or to any form 
of augmented treatment. 

In 1937 Spaulding and Rettger'’® called attention to a granular type of 
fusiform bacillus and considered it a variant. Variants of Lactobacillus act- 
dophilus have been mentioned often in the literature. Barber and Frazier,’ 
Shorb and Briggs,'’ Jones,®° Norris, Flanders, Tomarelli, and Gyorgy,*’ Top- 
ley and Wilson,'!® Rogosa and Mitchell,** Shorb and Briggs,’®* and others con- 
cluded that Lactobacillus bifidus and Lactobacillus acidophilus are so closely 
related that they are variants of the same strain. This view was adopted 
in Bergey’s Manual of Determinative Bacteriology in 1948. Lactobacillus 
bifidus No. 4962-4963 Am. T. Cult. Col. are now classified as Lactobacillus 
acidophilus. The relative amount of volatile acid produced by the bifid strains 
is in excess of that formed by the unbranched. Others have concluded that 
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Lactobacillus acidophilus and Lactobacillus casei are the R and S strains of 
the same species. Norris and associates*’ noted that dextrorotatory lactic 
acid is formed by the bifid strains, and inactive lactic acid by the unbranched 
strains and ATCC ones. 

Conversion of Sucrose 

Considerable space has been devoted in the literature concerning the 
relationship between the human consumption of sugars (sucrose) and the 
incidence of dental caries, but almost entirely from the standpoint of a physi- 
eal relationship, suggesting that the greater the amount of sugar present in 
the mouth is nutrient media for the oral flora, the greater the number of de- 
eayed teeth. Yet, surprisingly little is known about the utilization of refined 
sugars or the breakdown of sucrose. Some experiments now under way seem 
to indicate that the saliva contains a suerase-like substance or an enzyme 
which breaks down the sucrose to glucose and fructose. Amount of salivary 
flow is also to be considered, for a decreased or thickened flow permits accumu- 
lation of fermentable carbohydrates in the mouth and increases caries pro- 
duction rate. 

Hehre and Hamilton** in 1948 reported the isolation from the mouth and 
throat of Neisseria perflava or catarrhalis, a micrococcus of the Neisseria genus 
that was capable of converting sucrose to a polysaccharide resembling amylo- 
pectin or glycogen. The synthesis is accomplished without utilizing glucose-1- 
phosphate as an intermediate substance. The formation of dextran from sucrose 
by members of the streptococci group was noted by Hehre and Neill*? and 
Hehre.** ** Levan has been reported as synthesized by Streptococcus salivarius 
by Niven, Smiley, and Sherman.** ** The chemical reactions involving the 
change of sucrose by bacteria seem to involve the N Molecules. These are con- 
verted to N molecules of fructose plus polysaccharide containing N glucose an- 
hydride units. Doudoroff, Barker, and Hassid** showed that the glucoside unit 
of sucrose can be placed (transferred) to the disaccharide as well as polysac- 
charide. Volker’** stated that the pathway of oral glucose or fructose breakdown, 
whether introduced by the enzymatic action of amylase or sucrase, is similar to 
the usual anaerobic phase of carbohydrate degradation. To quote him, **Sub- 
stances capable of interfering with any of the numerous steps associated with this 
breakdown process may be of ultimate value in caries prevention therapy.’’ 

The breakdown of specific sugars has been attributed to certain bacteria. 
Douglas”? in 1950 reported that Micrococcus lactylyticus, an anaerobic microbe 
indigenous to the saliva, was unable to decompose any of the common sugars 
but produces propionic acid from such organic compounds as malate, fumarate, 
oxaloacetate, pyruvate, and tartrate. Foubert and Douglas** *° and others 
noted the fermentation of lactate by this microorganism. Jackins and Barker** 
found that Fusobacterium plauti-vincenti catalyzes a simple lactic acid fer- 
mentation of glucose. 


Antibiotics and Other Inhibitory Factors 


The development of antibiotics has changed our concept of the methods of 
control of bacteria. We now think of controlling oral-inhabiting acidogenic 
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bacteria by preventing their living in the mouth. It has been known for some 
time that because of the adaptive powers of most bacteria, effective inhibition of 
their growth cannot be accomplished by making their nutrient unfavorable. 
Antibacterial effects are produced by chemical reactions upon the bacterial cell 
and are usually not correlated with a single chemical entity, but with many 
types of chemicals, each affecting the bacterial cell and its metabolism in a 
different way, or eliciting a different response. Sulfa-resistant bacteria, for 
example, are found to be larger and more pleomorphic with definite quantita- 
tive differences in staining which have been acquired as the resistance increased 
or they adapted themselves to the chemical (Hunter, Mudd, and Woodburn,*° 
Dienes and Smith,?° and Dienes,?' Nicholls** said that in considering antibiotics 
for use in controlling infecting microorganisms, the selection of the correct 
agent or combination of agents is of considerable importance, for one must al- 
ways keep in mind that systemic administration may produce one result and 
topical another, particularly topical as influenced by the many other factors 
existing in the oral eavity. We have penicillin, streptomycin, terramycin, and 
aueromyein for our use either alone, in combination with each other, or with 
various sulfa drugs. 

What is the mechanism of the action of antibiotics upon the bacterial cell? 
In the past few vears considerable research has been done on this problem. It 
is now believed that antibiotic agents in general cause an enlargement of the 
bacterial cells followed by lysis (Fisher*®). There is an interference with 
normal stimulus to division and multiplication rather than a complete inhibi- 
tion of growth. The stage of growth of the bacterial cell at the time of medi- 
cation is apparently very important. Chain and Duthrie' reported that even in 
high coneentrations penicillin has little effect on the resting stage of the microbe, 
but will interfere with metabolic funetion in the earlier stages of growth. 
Others have reported how ineffectual antibacterial agents can be on some of the 
variant phases of bacterial life. Garrod** and Bailey and Cavallito® noted the 
importance of time, temperature, environment, and type of medium on the 
effectual use of antibiotics. These factors must be taken into consideration in 
our use of these agents as a possible means of controlling dental disease. 


Antibiosis and Salivary Inhibitory Factors.—In considering the fact that 
certain bacteria or their products of metabolism are antibiotic to other bac- 
teria, the question of this relationship to control of dental caries arises. 
Lyons*’ *' *? presented evidence of this reaction in experimental caries produc- 
tion. Thompson and Shibuya''s noted that pure cu'tures of Streptococcus mitis 
isolated from saliva inhibited the growth of diphtheria bacilli in the same man- 
ner as fresh saliva. In facet many believe that whatever inhibitory power the 
saliva possesses is due to inhibitory microorganisms present in the saliva. 
Kesteren, Bibby, and Berry®® noted the antibacterial action of saliva against 
lactobacilli and other mouth-inhabiting microorganisms. 

The saliva and its components have been investigated by many in the seareh 
for an agent or agents existing in the oral cavity which will prevent acidogenic 
bacteria from living in the mouth, or which offer an explanation as to why their 
activities are inhibited in some individuals’ mouths, or will reduce the duration 
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of contact of the tooth surfaces with fermentative bacteria and fermentable 
carbohydrates.”** These things might be done by diluting bacterial colonies to 
the point where they do not affect the tooth surfaces, by preventing the reduc- 
tion of carbohydrates in the mouth, or by preventing the fermentative action of 
the bacteria by an unfavorable media or medium. With our present methods of 
microbiological analysis we are discovering new and interesting facts about the 
saliva and its components. Thompson''’ and Thompson and Shibuya''* noted 
that the saliva contains an inhibitory factor which delayed the growth processes 
of diphtheria bacilli. This factor is not a lysoenzyme for it can be destroyed or 
removed from the saliva under conditions which retain all the lysoenzyme. 
Hill, White, Matt, and Pearlman*’ demonstrated a salivary fraction which is 
biologically active and seems to inhibit the activity of acidogenic bacteria in the 
mouth. Lyons,’* using phenyl-thio-carbamide as an indicator, noted the absence 
of a salivary factor in persistent and repeated extensive caries processes. 
Olitzki,*® Tunnicliff,'*’ Nungester, Jourdonais, and Wolf,** and many others 
examined the status of mucin, a component of the saliva, and secreted by glands 
of the throat, intestines, etc., on bacterial life processes. They found that in- 
stead of being an inhibitor, it protects bacteria to the point where it can be called 
an arrestor. Olitzki, in his review of 1948, stated, **Mucin preparations of dif- 
ferent origins are able to lower the minimum number of microorganisms of low 
pathogenicity which can cause a fatal infection in an otherwise resistant ani- 
mal.’’ In other words, this component of the saliva may be an aggressin which 
neutralizes antibacterial antibodies and thus interferes with phagocytosis. It 
has long been noted that in cases of rampant caries there is frequently a thick 
mucinous saliva. This has been given the role of helping to stick the bacterial 
plaque to the tooth surface, but now we find that it may actually prevent the 
action of mouth-inhibitory factors. Therefore, while the saliva may contain 
factors which inhibit bacterial growth on one hand, there are also potential 
aggressor factors. At this time we do not know what is the correct balance 
between the two, or what place such a balance plays in preventing caries in 
the so-called immune mouth. 
Conclusion 

As we examine the mounting evidence of the influence of bacterial cellu- 
lar activities and environmental influences on bacterial life processes, we find 
that the basic research on the problem is producing new solutions and wider 
knowledge of the means of controlling bacterial growth. As Hockett*® stated, 
our means of controlling the mouth-inhabiting acidogenie bacteria lies in 
‘‘preventing the fermentation bacteria from living in the mouth by: Intro- 
ducing an agent which prevents their living. Removing some agent necessary 
for their living. Using an inhibitor to prevent acid formation by these organ- 
isms.’’ The electron microscope, single cell genetic studies, nutrient require- 
ments, and growth factor studies are suggesting some of the means of obtain- 
ing our objective. Studies on the mode of action of the fluorides, on how the 
antibioties affect the bacterial cell, and the finding of a possible explanation 
for what is meant by resistant forms of bacteria will make control measures 
simpler and more effective. 
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Endodontics 


BACTERIOLOGIC STANDARDS IN ENDODONTICS 


NorMAN Rosen, D.M.D.,* New York, N. Y. 


'¢ THE practice of endodonties the factor that determines when the canal of 
a tooth is ready for the completed filling appears greatly misunderstood 
and questioned. The need for better understanding of this point seems neces- 
sary. 
The point of contention, basically, is whether obtaining two negative 
cultures of a root canal before its filling is mandatory for a suecessful prog- 
nosis, or whether clinical manifestations, such as dryness and lack of odor of 
the canal and comfort of tooth to the patient after complete removal of all 
infected pulp tissue, are sufficient. There is a great difference of opinion and 
confusion on this subject among the members of the profession, but it seems 
that the average dentist, in his endodontic practice, relies entirely on clinical 
symptoms rather than bacteriologie tests to determine when to complete his 
case. 

A similar degree of uncertainty and lack of uniformity of procedure rela- 
tive to the bacteriologic standard exists in our endodontic departments of the 
various dental schools in this country. A recent survey brought forth 33 re- 
plies from the heads of the endodontie departments of 42 dental schools. The 
survey requested information as to which of the following two methods the 
schools employed to determine when a root canal case was ready for com- 
pletion: 

a. Baeteriologie examination, such as eultures or smears. 

b. Clinieal manifestations, such as dryness and lack of odor of the canal 
and comfort of the tooth to the patient. 

These data referred only to those cases that were treated conservatively, 
with the assumption that a proper aseptic technique was maintained. The in- 
formation received from the various schools is shown in Table I. 

Table I illustrates the great disparity that exists at the very source of 
endodontie teaching since only about half of our dental institutions rely 
entirely on a bacteriologie method. 

It is likewise interesting to note that of the 17 schools which require 
bacteriologic examination there is still a lack of uniformity of procedure. 
Table II indicates this. 

It is also interesting to observe from the latter chart that only 4 out of 
the 17 schools that employ a bacteriologie test replied specifically that 2 nega- 
tive cultures were required before filling of a root eanal. However, 4 of the 


*Chief of the Pathodontia Clinic of the Out-Patient Department Dental Service, Jewish 
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TABLE I 








eh = | REQUIRING BACTERIO- 

















| REQUIRING BACTERIO- REQUIRING CLINICAL LOGIC AND CLINICAL 
. LOGIC EXAMINATION EXAMINATION EXAMINATION 
Number of 17 — 10 6 

schools 
Per cent 51.5 ~ foe = ces 18.1 


other schools that stipulated use only of the culture method might also adhere 
to the same procedure. It may also be assumed that the same percentage of 
difference exists among the nine schools that did not respond to the survey. 

It is interesting to note further the amount of confusion on this topic as 
evidenced by the following diversity of facts: One of the dental schools re- 
plied that two consecutive negative cultures be obtained from a root canal 
before filling is attempted, but exception is sometimes made in case of an ex- 
posure of an apparently normal pulp where the entire operation can be com- 
pleted in a single sitting. Contradicting this statement, we find one article 
where the author stipulates that in cases of vital exposure 49.9 per cent of 
them were infected. To quote this author :! 

Even after a 48 hour drug treatment more than 27% of these cases still remained 
infected and nearly 10% were still infected after two 48 hour treatments. These data 
support the previously mentioned findings of Grossman and other investigators who have 
found the obtaining of two successive negative cultures to be the only method by which a 
dentist can be certain that he is not sealing pathogenic organisms into a tooth and _peri- 


apical area when he fills a root canal. 


TABLE II 





are NUMBER OF SCHOOLS : | ‘TYPE OF BACTERIOLOGIC EXAMINATION 
4 Require 2 negative cultures 
4 Require 1 negative culture 
Indicate culture or smears 
Just stipulate culture method 

















5 
4 





One can perhaps appreciate the explanation for such startling diversity 
by the statement of Appleton,? who, while advocating the culture method, 
states: 

Even though the bacteriologic control of ‘root-canal’ work had no intrinsic advantage, 
it might nevertheless justify itself in that it puts the operator ‘on the spot’: if he fails to 
adhere rigorously to elementary principles of surgical technique, bacteria will show up in his 
cultures to shame him if he has any sense of shame. 

This concept, however, should not be confused with the major premise of 
whether elimination of all bacteria is absolutely essential to heal an infection 
stemming from the pulp of a tooth. 

The principle upon which a root canal method of therapy is prescribed is 
no different than all other surgical concepts, namely, that we do not heal an 
infection but only assist nature to do so. To be more explicit: Our medical 
knowledge today informs us that body circulation through its inflammatory 
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exudate actually is the healing factor and this defensive mechanism is great 
enough to heal an infected area in spite of the presence of a limited number 
of bacteria.* 

The medical dictionary definition of the word “healing” is as follows: 
“The process or act of getting well or of making whole; the restoration to 
normal, as in the elosure of an ulcer or a wound, or the union of a broken 
bone.”* The medical text further tells us that healing of an infected wound 
is effected not by establishing a sterile condition where infection existed but 
by repair of damaged tissue and re-establishment of normal physiological 
funetion to the part.’ The local treatment of an infected wound is never 
simply a problem of destroying the bacteria but of permitting proper tissue 
alteration adjacent to the wound to effect a healing response. Delayed heal- 
ing may result if the drug used for treatment reacts with the protein of the 
wound exudate or if it is toxic to leukocytes or to the tissue of the host. The 
objective of any treatment of an infected area, therefore, is one that leaves 
the cells of the wound in the best possible state of health to combat the 
bacterial contamination and to remove from the surface of the wound, without 
damage to the living cells, as many as possible of the bacteria. 





Fig. 1. 


One occasionally hears the statement that the taking of cultures in endo- 
donties is merely academic and that it is quite impossible actually to obtain a 
negative culture from the canal of a tooth with prior pulp infection. This is 
substantiated again from our medical text. To quote: “The sterility of a 
wound is relative and cannot be made and kept absolute by any known means.° 
It is the bacterial food of debris and necrotic tissue left in a wound plus the 
added contamination from the outside that will nourish growth of saprophytic 
organisms and cause a wound to become infected. Any reduced amount of 
bacteria could normally be handled by healthy living cells.° 

In no field of medicine, with perhaps some very rare exceptions, is it con- 
sidered mandatory to obtain a negative culture of an infected wound before 
the wound is permitted to be closed or the treatment considered successful. 
The scope of medical surgical procedure far exceeds that in dentistry, and yet 
we do not find any such exact requirement among our medical practitioners 
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that parallels the exact requirements some endodontists profess essential in 
demanding two successive negative cultures before completion of a root canal 
case. 

Paradoxically, in the technique of root canal therapy where the filling of 
the canal of a tooth is supplemented with an apicoectomy or surgical currette- 
ment of a periapical infected area, bacteriologic tests are not advocated 
generally before the canal is filled. It is inconceivable that just the mere 
supplement of surgery can insure the absolute elimination of all infective 
organisms in the canal of a tooth as well as its periapical surrounding. Yet 
we do know that these cases, if performed properly, result in a favorable 
prognosis. The extreme diversity in the bacteriologic requirement in endo- 
donties certainly appears to be out of keeping with our present-day medical 
concept of disease. 

In endodonties, as in any other condition of bone repair, the usual way 
we have to determine the healing of a case is by the roentgenogram. If it 
shows the growth of an area of a treated tooth by the rarefaction of bone 
around its apex, such a result is termed a failure. Conversely, if it shows the 
disappearance of the area of rarefaction with the healing in of bone then the 


case is termed successful. 
There is no conelusive proof that a tooth with an infected pulp and peri- 
apical area would not show healing on a roentgenogram because of the fact 


that it revealed a positive culture before the canal was filled and after being 
treated with a proper aseptic technique. On the contrary, the following case 
history shows that healing does occur under these conditions. The patient is a 
woman in her fifties with chronically abscessed upper central incisors with dis- 
charging fistulas. Each tooth was given seven visit treatments. Cultures taken 
from the canals of these teeth continued to be positive. Microscopic examination, 
however, showed a reduction in the bacterial count and, since the clinical 
symptoms were favorable, the canals of both teeth were filled. The roentgeno- 
gram shows complete healing six months later. After four years, these teeth 
are still x-ray negative and asymptomatic. This is one of many examples to 
show that a tooth, despite a positive culture, can be given successful endodontic 
treatment based on roentgenographie appearance. (Fig. 1.) 

Regardless, one may ask, “Is it not desirable to rely upon the more 
scientific observation of 2 successive negative cultures than depend on clinical 
symptoms?” The objections may be summarized as follows: (1) It has been 
shown that cultures may give an erroneous result since the medicinal content of 
the canal may be transferred to the culture medium and may be sufficient to 
interfere with a growth; (2) the amount of the inoculum which is cultured may 
be so minute that it may also result in a lack of growth®; (3) there is a question 
as to whether one can actually obtain a specimen from the periapical area in 
addition to the canal for culturing, and, therefore, whether a negative culture 
is indieative of both areas; (4) there is always the possibility that contamination 
of the canal may oecur after a second negative culture is obtained. There is the 
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added practical disadvantage that if a tooth is ready for completion at the time 
the second culture is taken it means extending the patient’s visit to an additional 
appointment—a further expenditure of time for both patient and operator. 

If one wishes to resort to a bacteriologic check for a healing prognosis the 
use of the smear should prove more practical than the culture, as it not only 
would indicate whether there is a reduction or elimination of the bacteria 
present, but it would also show the type of body response by revealing the kind 
of cellular elements present to effect healing. 

The important mandatory standard in endodontic treatment should parallel 
the aeeepted medical standard and should not be based entirely on the obtain- 


ment of two sueeessive negative cultures. It should stress instead the following 


essentials : 
1. Elimination of all infected pulp tissue and thereby eradicating the food 


for further bacterial growth. 
2. Isolation of the tooth by use of a rubber dam to prevent contamination 


from the mouth. 

3. The use of sterile instruments and other items comprising the endodontic 
armamentarium and the maintenance of asepsis of technique at all times. 

4. Medicinal therapy through proper use of accepted endodontic drugs. 

5. Establishment of open drainage, where such is indicated, for a limited 
period of time. 

6. Filling of the canal hermetically to the apex with a proper filling ma- 
terial. 

These essentials are the necessary considerations to bring about a reduction 
in the count of the infective organism and it is this, plus the defensive mechanism 
of the body, that is important to heal an infected area. Most failures in endo- 
donties ean be traced to indifference or carelessness to these basic essentials. It 
is when these essentials are adhered to that dryness and lack of odor of the 
canal of a tooth, as well as the comfort of the tooth to the patient, can be relied 
upon to determine when an endodontic case is ready for completion. 
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STURGE-KALISCHER-WEBER SYNDROME WITH 
PREGNANCY TUMORS 


Kurt H. THoma, D.M.D., BRooKLINE (Boston), Mass. 


W., a 28-year-old woman, was admitted to the hospital on Nov. 17, 1944, 

. for the removal of multiple pregnancy tumors. The patient stated that 
her gingivae had always been spongy. When she was about two months’ preg- 
nant, they started to enlarge. At night she bit into them, causing a great 
deal of bleeding and soreness. The condition did not regress after parturition, 
which had taken place two months before. 

The patient was an epileptic and had been under the care of a neurologist. 
She had been taking 114 gr. of phenobarbital for eight years. Recently the 
dose was increased to 3 gr. per day. She had never taken Dilantin Sodium. 
She had a nevus on the right side of the face. Because of the vascular dysplastic 
condition associated with epilepsy the patient was considered to be an example 
of Sturge-Kalischer-Weber disease. 

Examination revealed a large nevus on the right side of the face covering 
almost the entire cheek. The mouth showed very marked hypertrophy of the 
gingival margins in both the upper and lower jaws. Spherical tumor masses 
arose from the interdental papillae, extending away from the surface in many 
places. These were especially marked in the anterior part of the maxilla, both 
labially and palatally, and also in the anterior region and the right side of the 
mandible (Figs. 1 and 2). 

X-ray examination showed some resorption of the alveolar margin, espe- 
cially in the region of the mandibular molars and the maxillary incisors, but 
otherwise nothing remarkable was disclosed. 

The patient was given sulfadiazine therapy on entering the hospital. The 
bleeding time was established ; it was less than five minutes, and the clotting time 
was eight minutes. Her blood was typed so that in case of excessive bleeding 
she could be given a transfusion without delay. 

On November 18, under intravenous Pentothal Sodium anesthesia, with an 
endotracheal tube inserted through the nose, and the pharynx completely packed, 
the mouth was prepared in the usual manner with Zephiran. With the electro- 
surgical scalpel, the tumor masses, which extended from the gingival margin 
both on the inner and outer aspects of the maxilla and mandible, were excised. 
The ensuing hemorrhage was arrested by electrocoagulation and Adrenalin 
packs. The lower left third molar was extracted, as it was loose and completely 
submerged in the tumor tissue. Zine oxide and tannic acid powder and essential 
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oils were mixed into a semisolid paste, which was applied to the teeth on the 
inner and outer surfaces of both the upper and lower jaws to protect the raw 


surfaces. 





Fig. 1. 


Fig. 1.—Pregnancy tumors. (Nov. 17, 1944.) 
Fig. 2.—Pregnancy tumors. (Nov. 17, 1944.) 





Fig. 3.—Microscopic picture of excised tissue. Note telangiectatic vessels and inflammatory 
infiltration. 


Pathologic Report.—The specimen consisted of several pieces of firm tissue. 
Microscopie examination showed a dense plasma cell infiltration with numerous 
vascular spaces containing red blood cells. Occasional lymphocytes were also 
present (Fig. 3). 


Diagnosis: Pregnaney tumor. 
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The patient complained of some soreness and sensitivity of the teeth after 
the surgical pack had been removed, but otherwise recovery was uneventful, 
and she was discharged from the hospital on Nov. 27, 1944. 








Fig. 4.—The result two months postoperatively. 





Fig. 5.—Pregnancy tumors. (April 25, 1951.) This is the fourth month of pregnancy. Note 
that the right side is principally involved. 


Later, she complained of a tired feeling. Blood examination showed hemo- 
globin, 10.3 Gm.; white cell count, 7,400; polymorphonuclear leukocytes, 60 per 
cent; small lymphocytes, 34 per cent; monocytes, 4 per cent; eosinophils, 2 per ( 
cent. There was considerable achromia, and moderate variation in the size of 
the blood cells. Platelets were normal. She was referred to her physician for { 
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treatment of her anemia. Her tumors did not recur; a photograph taken in 
January, 1945, showed the postoperative results (Fig. 4). 

The patient was not seen again until the spring of 1951, when she returned, 
stating that her gingivae had remained normal after operation and had not 





Fig. 6.—Pregnancy tumors two months after parturition. (Sept. 26, 1951.) 
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Fig. 7. Fig. 8. 
Fig. 7.—Photomicrograph of excised tissue. (1951.) 
Fig. 8.—Higher magnification of Fig. 7 showing telangiectatic vessels. 


changed in spite of taking Dilantin Sodium, which her physician had pre- 
scribed for her epileptic attacks. This treatment, however, had been discon- 
tinued; and the patient was put back on phenobarbital. 
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She again became pregnant and developed pregnancy tumors during the 
fourth month. When seen at the end of the fifth month, gingival hypertrophy 
was noticed in both the upper and lower jaws. On the right side of the maxilla 
there was extensive tumor formation (Fig. 5). She complained of pains and 
bleeding when eating. A gingivectomy was performed at the office to remove 
some of the larger hypertrophies, but these recurred promptly. She was given 
an astringent mouthwash, and a more radical gingivectomy was recommended 
two months after parturition. 

The excised tissue was sent to the Tumor Diagnostic Clinic. The report 
was: Cavernous hemangioma with marked inflammation. 

A general x-ray survey of the skull was made. The bones, however, were 
found of normal texture and density. No abnormal intracranial calcification was 
discovered. The examination of the skull was negative. 

When seen for the operation, on Sept. 26, 1951, she stated that during the 
last part of her pregnancy and following parturition her oral condition had 
become very much worse. She had again been put on Dilantin Sodium, but the 
appearance, vascularity, and method of growth did not resemble Dilantin hyper- 
trophy of the gingivae. Examination showed that the pregnancy tumors had 
developed to much larger size than they had been at the first pregnancy. 
Anteriorly, and on the right side of the maxilla and mandible, great masses had 
developed which almost covered the teeth (Fig. 6). A gingivectomy was per- 
formed under Pentothal Sodium anesthesia with electrosurgery, similar to that 
performed seven years before. Though there was extensive bleeding the sur- 
gical pack completely arrested the hemorrhage, and the patient was discharged 
from the hospital on the third postoperative day. 

The histologic diagnosis, by the pathologist of the hospital, was: Pregnancy 
tumor, with ulceration and acute and chronic inflammation. He stated that the 
epithelium is somewhat thickened, but whether this is due to the Dilantin or 
secondary to the pregnancy tumor is impossible to say. 

Dr. Henry M. Goldman, who was given some of the tissue, made an exten- 
sive pathologic study. He reported the following: ‘‘Microscopic examination 
reveals a mushroom-shaped area of tissue composed of epithelium and connective 
tissue. The epithelium which is stratified squamous, and is hyperkeratotie in 
nature, exhibits acanthosis and parakeratosis. There is a downward extension 
of rete pegs which tend to anastomose (Fig. 7). The subepithelial connective 
tissue is markedly vascular. There are numerous irregularly shaped, thin-walled, 
sinusoidal blood vessels, many of which are packed with red blood cells (Fig. 
8). The connective tissue, which is densely collagenous in nature, is moderately 
to markedly cellular. The inflammatory infiltrate is composed of lymphocytes, 
plasma cells, and histiocytes. 

“Diagnosis: Cavernous hemangioma.’’ 

The patient did well for two or three weeks and healing progressed nor- 
mally ; but later there was evidence of recurrence. First, only a few interdental 
papillae became enlarged; then practically all participated in both upper and 
lower jaws, but only on the right side, the side on which she has the nevus on 
the cheek. In November, some of the small tumors which had developed were 
















nT 




































ea ST 








STURGE-KALISCHER-WEBER SYNDROME WITH PREGNANCY TUMORS 1129 


removed by means of electrosurgery. No undue amount of bleeding was 
experienced, and the patient was given an astringent mouthwash. In December, 
new tumor masses had formed on the right side, though they were all individual 
growths developing from the interdental gingival papillae, both inside and out- 
side the dental arch. These were removed again, and again recurred promptly. 
During the following weeks they increased in size, the teeth, which gradually 
had loosened, were now quite mobile, even compressible, though there was prac- 
tically no roentgen evidence of alveolar bone destruction. In March, the tumors 
on the right had become quite large and the extraction of adjacent teeth was 
recommended with removal of the tumor masses in order to see whether excision 
of the tumors with extraction of all involved teeth would result in a permanent 
cure. 

The excised tissue was again examined at the laboratory of Dr. Henry M. 
Goldman, who made the following report: ‘‘Microscopie examination reveals a 
dome-shaped mass of tissue composed of a loose edematous connective tissue, 
covered by a moderately thickened parakeratotic epithelium. There is down- 
ward growth of the rete pegs which tend to anastomose. The main bulk of the 
tissue consists of a highly vascular connective tissue, the blood vessels are thin 
walled, and for the most part capillary size. In some regions they were larger 
and assume sinusoidal aspect. In the central portion of the tissue there is a 
heavy infiltrate of inflammatory cells; elsewhere, the tissue is sprinkled with 
these cells. They are chiefly polymorphonuclear leukocytes, plasma cells, some 
lymphoeytes and histiocytes. Russell-fuchsin bodies are noted. 

** Diagnosis: Inflammatory hyperplasia superimposed upon a hemangioma. 

‘‘The impression obtained from the study of this slide is that the lesion 
is essentially a vascular one, superimposed on it there is an inflammatory hyper- 
plasia. Although the patient takes Dilantin Sodium, there is no evidence of the 
connective tissue proliferation which is usually seen under these conditions. ”’ 

Histologic Study (Colonel Joseph L. Bernier).—Slides No. 513612, D-51- 
270, and D-52-87, are examined. The first slide, No. 513612, is an elliptical 
fragment of tissue covered in part by hyperplastic stratified squamous epithelium 
and showing extensive surface ulceration. There is a prominent fibroangiomatous 
proliferation with numerous vascular channels in evidence. A superimposed 
acute inflammatory reaction is noted. Some of the dilated channels contain 
lymph and others red blood cells. The section labeled **D-51-270"" is a kidney 
bean-shaped fragment of gingival tissue covered by moderately hyperplastic 
stratified squamous epithelium. The mass is composed of a moderately collage- 
nous fibrous connective tissue in which seattered blood vessels are noted. An 
occasional lymphoeyte is noted. A few monocytes are also in evidence. Deeper 
in the lesion the vascular pattern is more extensive and the collagen bundles 





are delineated. 

Section D-52-87 is also a roughly ovoid fragment covered by stratified 
squamous epithelium showing some pseudoepitheliomatous hyperplasia. In this 
fragment there are numerous lymphocytes, plasma cells, and granular leukocytes. 
The fibrous connective tissue, as in the other specimens, shows a reactive feature 
in areas having polypoid-like qualities. Diagnosis: So-called ‘‘ pregnancy 
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tumor.’’ These lesions relate to estrogen imbalance and, in this instance, are not 
associated with the possible Sturge-Weber-Kalischer syndrome. The impact of 
the disturbed hormonal balance of the tissue produces a histologic pattern some- 
what different than the usual hemangioma. It is my feeling that the productive 
fibrosis noted, particularly in D-51-270, does demonstrate some influence by the 
sodium diphenylhydantoinate. 

The extraction of the right superior premolars and first molar was per- 
formed on Mareh 31, 1952, and at the same time the tumors related to them 
were excised. There was no recurrence in the space thus made edentulous. 
Therefore complete extraction was recommended. 
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Fig. 9.—One month after extraction there was no recurrence. 


On April 25, 1952, at the Brooks Hospital, the patient was made edentulous, 
the tumors were removed with electrosurgical knife. There was considerable 
bleeding from the bone and the tooth sockets which was arrested with Gelfoam 
and thrombin. The gingival margins were approximated and held in place by 
means of continuous locked sutures. The patient was discharged from the hos- 
pital on the third postoperative day. One month later the wounds had com- 
pletely healed and there was no evidence of recurrence of the tumors (Fig. 9). 
The patient was referred to a prosthodontist for denture construction, having 
been completely relieved. 


Discussion (Lester R. Cahn) 


This case represents a. curious telangiectatic and angiomatous dysplasia 
that displays many of the characteristics of a disease eponymously called 
‘*Sturge-Kalischer-Weber disease.’’ 

In 1879 W. A. Sturge’ described the case of a 614-year-old girl who had an 
extensive nevus of the right side of the face and head, a right buphthalmos 
(oxeye), and epileptic seizures beginning in the left hand. This last symptom 
led Sturge to believe that the right side of the brain was involved by the nevoid 
process. 

S. Kalischer,? in 1901, reported the findings in the brain of a child similarly 
affected to that of Sturge’s case. 
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F. Parkes Weber,’ in 1922, was the first to report the roentgenologie ap- 
pearance of the brain in a typical case. His patient was a fat young woman. 
Much of the left side of her face was covered with a telangiectatie nevus, which 
also extended somewhat over to the other side. She had a left ‘‘oxeye.’’ The 
right half of her body was smaller than the left half and was hemiparetic, which 
suggested a lesion of the left side of the brain. A roentgenogram showed the 
presence of a calcified and ‘‘apparently festooned’’ lesion on the surface of the 
left cerebral hemisphere. 

Dr. Parkes Weber* considers this condition in the same eategory as such 
other congenital and developmental dysplasias as Lindau’s disease, von Reck- 
linghausen’s neurofibromatosis, epiloia, and Pringle’s disease. Because of lack 
of evidence of heredity or familial incidence, he does not feel that the condition 
is due to any genetic cause such as is thought to exist in neurofibromatosis. Dr. 
Parkes Weber favors some local injury, mechanical, chemical, or physical, to 
the embryo during early intrauterine life. This inborn abnormality of develop- 
ment may be potentially present at birth but does not fully manifest itself 
until some later postnatal period. 

The case reported here has a number of the characteristics of the Sturge- 
Kalischer-Weber syndrome, namely, the facial nevus and the epilepsy. The 
angiomatous condition of the gums may also be a part of the vascular dysplasia, 
and it is interesting to note that the gingival lesions were more marked and 
extensive on the right side, the side on which she had the nevus. 

The gums were apparently normal before her first pregnaney and in the 
interim between pregnancies, so that the stimulant of the gingival disturbance 
was some factor brought to the fore by pregnancy. This thought would be in 
keeping with Parkes Weber’s hypothesis that the disease is an inborn abnormal- 
ity of development always present but not manifest, until aroused through some 
agency, in this ease, hormonal. 

Another interesting point is that Dilantin, which markedly affects the 
gingivae, produced no deleterious effects. 

The histologic examinations only disclosed a more or less inflammatory 
reaction in an angiomatous background. This picture is consistent with that of 
the so-called ‘‘pregnaney tumor.’’ Yet none can say that the telangiectasis is 
not the result of stimulation of an inherent vascular dysplasia. Here again one 
‘annot rely upon the microscopic picture for the final verdict, but must con- 
sider the local lesion in the light of the other defects and symptoms of the 
patient. 

Here we have a woman with a nevus on the right side of the face and with 
epilepsy, which, like the case of Sturge, might well be due to a nevoid condition 
of the brain. She also has marked vascular tumors of the gums, again most 
marked on the right side. Is it illogical to believe that the gingival disease is 
part of the generalized vascular dysplasia? I do not think so. 
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Professional News Items 


American Academy of Dental Medicine Announces Mid-Winter Meeting 


A symposium on ‘‘ Pain’? will highlight the Annual Mid-Winter Luncheon and Meeting of 
the American Academy of Dental Medicine to be held at the Hotel Statler, New York City, 
on Sunday, Dee. 7, 1952, from 12:30 P.M. to 5:00 p.M. Dr. R. J. Behan, of Pittsburgh, and 
Drs. Theodor Blum and §. C. Miller, of New York City, will discuss the topic; Dr. J. L. 
Bernier, of Washington, D. C., will act as moderator. All members and interested dentists 
and physicians are cordially invited. For programs and reservations address the National 
Secretary, Dr. William M. Greenhut, 124 East 84th St., New York 28, N. Y. 
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of Current Literature 


OSTEOMYELITIS OF THE JAWS 


Osteitis of Malar Bones. M. Dechaume, M. Grellet, J. F. Laroche, and Cadre. Rev. de 
Stomatol. 52: 754, September, 1951. 


First the author describes the historical aspect of different studies made on osteitis 
of the malar bones. The condition is uncommen especially in adults. The main interest lies 
in the question of differential diagnosis with dental disorders. After having quoted two 
personal observations, the author recalls anatomical and embryological aspects of this con- 
dition and lays emphasis on the ossification of the regions under consideration. He then 
studies the etiology. 

1. The etiology can be of hematogenic origin, most frequently due to tuberculosis. 
Under exceptional conditions, syphilis may reach the malar bones when the lesions are nearly 
always tertiary. Osteomyelitis of streptococciec or staphylococcic type is very rare but occurs 
in children. 

Rarely do we find osteitis of local origin by contiguity. This is easy to explain when 
one considers the thickness of the periosteum of the malar bones. Finally let us make 
mention of osteitis of malar bones caused by secondary infection from an open traumatic 
lesion, from a suppurative lesion, as also osteitis of toxic origin. 
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Clinical Pictwre.—The patient seeks advice for a swelling of his cheek, swelling which 
has progressed rapidly. But there are few signs of general or functional significance. Radiog- 
raphy shows nothing at this stage. The condition remains I.8.Q. for a long time; then 
suddenly spreading pains occur which are of sudden onset; temperature, 38 to 39° C. The 
swelling increases and closes the eye. The lesion goes on to suppuration with pointing either 
toward the cutaneous surface or into the mouth. The exploratory probe leads to bone and 
thus confirms the diagnosis. Radiography then reveals the disease. 

After opening the lesion, healing will be more or less prolonged and will depend on 
the causes of the osteitis and also therapeutic measures adopted. The author describes the 
different clinical forms: 

Tuberculous osteitis, occurring especially in children, with slow progress. Diagnosis is 
difficult to establish and will be based on other general signs and tubercular manifestations 
in bone (spina ventosa: hands and feet, ulna, caleaneous), in skin (tuberculous gumma, cold 
abscess), and glandular. Examination of the chest is called for. Prognosis is good thanks to 
modern methods of treatment. 

Syphilitic osteitis is a rare condition. It has an insidious onset. Later violent pain 
sets in with track formation: gummy fluid, running and yellow, purulent. Carry out clinical 
and serological examination. 

Osteitis due to common organisms is fairly uncommon. Quick recovery may take place, 
and an indelible retractile cicatrix may result. 

Osteitis of trawmatic origin after compound fracture has never been seen. 

Toxic osteitis will be secondary to osteitis of maxilla. 

The author then describes complications. These are at the level of the ocular globe: 
conjunctivitis, iritis, and irridochoroiditis; at the level of the cavity of the orbit: phleg- 
monous inflammation of the orbit; at the level of the maxillary sinus: empyema of antrum 
or chronic inflammation; such as secondary inflammatory processes; erysipelas, lymphangitis, 
and suppurative phlebitis. 

A definite diagnosis is established from the site of the swelling, the discovery of pain- 
ful bony spots, radiography in the later stages, and exploratory probing onto bone through 
the opening. 

Regarding differential diagnosis one should carry out a systematic dental examination. 
Keep in mind jaw actinomycosis, which will be determined by laboratory examination. Also 
keep in mind chronic forms of submaxillary adenitis. Radiography will confirm that bone 
is not involved. The author also draws attention to cancerous growths of the maxilla. 

Finally the author speaks of treatment. He recommends, in the case of tuberculous 
osteitis, hygienic and dietetic measures, then treatment with streptomycin and with P.A.S. 
The sinus rapidly forms a cicatrix if in addition to the general therapeutic measures one 
injects antibiotics and P.A.S. into the tracts. After recovery, plastic surgery is indicated 
for retractile cicatrices and ectropions. 

For all other cases, treatment is that of osteitis in general. Prior to fluctuation, anti- 
biotics (penicillin or aureomycin), then incision over the softened area preferably via mouth. 
Progress is carefully watched with repeated radiographic examinations and mobile sequestra 
are removed. Thus, thanks to modern therapeutics, osteitis of the malar bones would appear 
to be but a denign affection which should normally heal rapidly provided it is not overlooked 





































and a correct diagnosis is made. 
Pr. BM. 






CYSTS OF THE JAWS 
(Maxillary Cysts With Vital Teeth.) M. Dechaume. 














Maxillary Cysts With Live Teeth. 
Rev. de Stomatol. 52: 289, 1951. 









The author gives his classification of cysts of the maxillae. Quite apart from classical 
cysts of obvious dental etiology (paradental cysts related to apical infection, coronodental 
cysts developed in the crown area of an embedded tooth, cysts from adamantinoma forma- 
tions), there exist a number of varieties whose classification is gradually coming into being 
as new observations come into the limelight after publication. 










RTT 





Ah Oia eid 


tha Pad ben a caer 





ABSTRACTS OF CURRENT LITERATURE 1135 


In the maxilla we may find median cysts of the nasopalatine canal. We may also find 
cysts of the lateral incisor-canine region also called globulomaxillary cysts. They grow be- 
tween lateral incisor and canine whose roots they push back as they spread out their apices. 
They are connected with epithelial inclusions following the coalescence of the various face 
buds. Many observed cases have been described. They prove that these cysts with live 
teeth as opposed to those which develop from incisive canal debris or from nasolacrimal 
canal (which have ciliated epithelium) are of dental origin, from aberrant epithelial dental 
debris. Other cysts in the neighborhood of the first molar are not frequently found; they 
develop between the first molar and second premolar, pushing back the roots of these teeth 
and the maxillary sinus. 

In the mandible we find the anterior and posterior eruption cysts of wisdom teeth which 
are quite classical. Lateroradicular cysts of wisdom teeth are the exception. Cysts in the 
neighborhood of the first molar are more common. The author reports three such cases. 

Certain authors describing identical cysts in the maxilla have in mind a constitutional 
dystrophy which may represent ‘‘syphilitic heredity.’’ 

It is still not possible to solve the problem of pathogenesis and in this connnection 
the pathological anatomy throws no light on the subject. Whatever may be the origin of 
the eyst, epithelial inclusion or paradental epithelial débris, its lining epithelium has the 
same appearance. It is important, however, to know of the existence of these cysts so as 
to avoid sacrificing or devitalizing molars or premolars. 


P. M. 


DENTOALVEOLAR SURGERY 


Dents et Sinus. (Teeth and Sinuses.) J. L. Grignon. Actualites Odontostomatologiques, 

no. 16, p. 487, January, 1952. 

The close anatomical relationship between the upper teeth and the maxillary sinuses ex- 
plains the frequency with which the lesions in one of these regions causes repercussions in 
the other. In these cases the symptomatology is often misleading and for treatment one 
must turn to the true etiology. 

The aim of this study is to collect and classify the different diseases, both of the 
teeth and the sinuses, which must come within the scope of such a study. The author espe- 
cially aims at establishing the etiological diagnosis which is the basis of judicious treatment. 

The various clinical aspects of the relationship between the teeth and the sinuses are 
examined in three chapters: 

Sinus manifestations of dental origin about which the rhinologist is generally consulted 

They embrace, dental pains over the sinus area, sinusitis of dental origin, and paradental 
tumors eventually affecting the sinus. 

Dental manifestations of sinus origin are sinus and nasal odontalgia, dental lesions of 
sinus origin, and dental simulations of tumors of the maxillary sinus, and, finally, accidental 
or surgical traumatism of the upper jaw. In each case the treatment to be followed is 


explained. 


GENERAL SKELETAL DISEASES AFFECTING THE JAWS 


A Propos de la Dysostose Cranio-Faciale (Craniofacial Dysostosis). G. Heuyer, A. Lambert, 
J. Vigneul, and J. L. Grignon. Actualites Odontostomatologiques, no, 16, p. 413, 
January, 1952. 

Craniofacial dysostosis is formed by symptomatic triad in combination with a hereditary 
characteristic. The clinical picture is characterized essentially by skull deformation, mal- 
formation of the face, and eye troubles. 

There are, however, incomplete or dissipated clinical forms. With reference to two 
cases that were observed, we wish to insist on three points: 

1, Dentomaxillary malformations accompanying craniofacial malformations, about which 
most authors give little information. 

2. Certain diagnostic difficulties, the disease showing clinical characteristics less clearly 


defined than in Crouzon’s disease. 
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3. Finally, the possibilities and limits of orthodontic and surgical treatments with a 
view to remedying, especially, very marked esthetic disorders. 


NEUROLOGICAL DISEASES OF THE FACE 


Syndrome de Sluder et Dents de Sagesse Ectopiques. (Sluder’s Syndrome and Ectopic 
Wisdom Teeth.) A. Grether. Actualites Odontostomatologiques, No. 14, p. 149, 
July, 1951. 


Sluder’s syndrome or syndrome of the sphenopalatine ganglion comes into the sphere 
of facial algesia of sympathetic origin. Well studied by ear, nose, and throat specialists 
and by oculists, it is less known in stomatology. However, the author describes the observa- 
tion of two ectopic upper wisdom teeth, placed very far back toward the bottom of the 
pterygomaxillary fossa. In one case, besides the dental ectopy, there was on the wisdom 
tooth a coronodental cyst and in front on the same side an impacted canine tooth. These 
ectopic teeth had not been noticed. Insisting on the fact that in many cases of facial 
neuralgia the teeth are not thoroughly examined, the author underlines the advantage of 


a complete stomatological examination in all forms of craniofacial pains. 
P.M. 





Les Algies Bucco-Faciales. (Buccofacial Algesia.) Ch. Descrozailles. Actualites Odon- 
tostomatologiques, no. 15, p. 317, October, 1951. 


The study of buccofacial pain is difficult because of the complexity of its forms and 
causes, and the complexity of the different classifications adopted by those who have written 
about it. 

According to the works consulted, the student and practitioner form very differing no- 
tions of such algesia. The purpose of this study is to permit the forming of a fairly 
clear conception of such algesia, taking into account the most recently established ideas. 

In the first part, the essential neuralgia of the trigeminal nerve is clinically studied and 
the different treatments used today are set forth. 

In the second part, the author describes symptomatic facial neuralgia and its clinical 
variants. The various etiologies are considered according to the seat of the trigeminal lesion 
with emphasis on the peripheral algesia which concerns the stomatologist. In the third part 
are grouped the various forms of algesia which receive very different treatment from various 
authors and on the nature of which agreement is far from being reached. 


The opinions of the authors and the arguments they use are set out and discussed. 
P. M. 


ORAL MEDICINE 


Leucose Aigue Revelee par une Osteite du Maxillaire. (Acute Leukemia as Revealed by 
an Osteitis of the Mandible.) I. Beltrami and P. Casanova. Cahiers Odontosto- 


matologiques 1: 25, 1951. 


The authors report the case of a patient who was suffering from an osteomyelitis of the 
mandible; the symptoms were fever and acute pain. His pathological past revealed nothing 
rated as abnormal. An operation was performed which was followed by a perfect healing 
of the operative zone. 

Five days after the operation violent oropharyngeal lesions appeared, together with a 
waxy pallor, a very high temperature, and a very pronounced asthenia. The blood count re- 
vealed an acute leukemia as confirmed by the myelogram. The formula, however, revealed 
also a slight deficiency in granulocytes. 

The patient died two days after admission to the hospital. In 
authors insist on the age unfavorable to leukemia; the absence of oral lesions at the begin- 
ning probably due to the high percentage of granulocytes (53 per cent); the good healing 
of the operative zone. They wonder, finally, whether the operation did play a decisive part 
in turning a chronic hemopathy into a superacute one. 


the conclusions the 


P. M, 
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Operative Oral Surgery 
ORAL SURGICAL PROCEDURES 
THEopoR Bium, D.D.S., M.D., New York, N. Y. 


Introduction 


HEN I attended dental school, we were taught very little as far as medical 

subjects were concerned, and very few graduates could or would have 
safely entered the field of oral surgery. In the last twenty years or more, the 
better dental schools have so improved their teaching that there really is no 
reason why a general dental practitioner should not operate upon some sur- 
gical lesions. These remarks are not to be misunderstood. I do not wish to say 
that after graduation a dentist is equipped to practice oral surgery or any part 
of it. A dental graduate should not even practice general dentistry without 
first associating himself for a few years with an older practitioner. If, how- 
ever, a dental graduate becomes a dental intern and later a dental resident, and 
continues his connection with a hospital clinie for a number of years, and does 
not neglect the study of current literature, he will with this background have 
the training to perform many oral surgical operations. For this reason, I 
selected the subject of ‘‘Oral Surgical Procedures,’’ discussing some of par- 
ticular interest to the general dental practitioner. 

The root amputation or root resection is one such procedure which I be- 
lieve he could do easily. 

I cite the root amputation of my left maxillary first premolar to demon- 
strate the usefulness of this operation. It was done in 1906 by a general 
practitioner and I retained this tooth for more than twenty years. It was 
lost only because the root split. I failed to mention that this tooth had dis- 
charged pus through a fistula situated buceally in the apical region. (Fig. 1, 
A, B, C, and D.) 

When is this operation indicated? The main consideration is that after 
such an operation, enough root and surrounding alveolus remain to make the 
tooth serviceable. This procedure is usually done only on the anterior ten 
teeth, but also occasionally on buccal roots of maxillary molars, and rarely on 
others. (Fig. 2, A, B, and C.) 

I prefer a semilunar incision, keeping the lowest part of the convexity 
about one centimeter above the free gingiva of the affected tooth in the maxilla 
or below in the mandible, making the incision large enough to insure access and 
vision of the operative field. After elevating and retracting the mucoperiosteal 
flap, the outer plate of bone in the apical region is removed with chisel and 
mallet. The apical granuloma is peeled out, and then the apex of the tooth cut 
down with a round burr until the surface is even with the surrounding bone. 

From the New York Ins.itute of Clinical Oral Pathology. 

Read before the Third District Dental Society, Albany, N. Y., Jan. 22, 1952. 
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CO. D. 
Fig. 1.—A, January, 1906; B, January, 1906; C, Dec. 16, 1921; D, June 26, 1925. 
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Fig. 2.—A, March 4, 1946, preoperative roentgenogram; B, March 4, 1946, postoperative roent- 


genogram; C, Jan. 18, 195 
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This is done because otherwise it is difficult to remove all the diseased tissue, 
and an infeeted apex or unfilled accessory foramen may remain in situ, and a 
more solid root canal filling is reached. Exceptions to this procedure will be 
discussed later. 

Cutting down the apical end of the root does not mean that the final cut 
surface must be on a horizontal plane. It may be cut in any direction, depending 
on the position the affected tooth occupies. For instance, through the charac- 
teristic angulation of the teeth taking place in cyst formation, the root may be 
forced against the lateral wall of the cyst, and, therefore, to be conservative it 
is resected diagonally, so that as much as possible of the root is saved. Some of 
the accompanying x-rays are illustrations of this method. 





Fig. 3.—A, March 15, 1917; B, March 27, 1917; C, May 1, 1927; D, September, 1929. 


A case of interest is the root amputation of maxillary central and lateral 
incisors, where, after many years, an area of translucency remained slightly 
above the resected apex of the lateral incisor. Such findings are not unusual, 
and are found where destruction of the buceal and palatal periosteum had 
probably oceurred. I had tissue from such areas examined histologically. It 
consisted of scar tissue (fibrous tissue) devoid of any inflammation or infection 
and so surgical interference was contraindicated. Here, an x-ray is a diagnostic 
aid revealing the characteristic irregular ealelfication of the bony circumference. 
(Fig. 3, A, B, C, and D, and Fig. 4.) 

Root amputation is also performed where more than one tooth seems to be 
involved in a eyst. Before the use of the pulp tester, all teeth apparently 
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involved were devitalized and their root canals filled thinking it to be necessary 
for a successful operation. } 
I call attention to the case of a 16-year-old patient, especially since the 
‘-ray shows the typical angulation and also since the apex of the lateral incisor 
was not cut down to form one even surface with the surrounding bone. (Fig. 5, 
A, B, and C.) In my experience this seems permissible in younger patients, in 
whom bone destruction is so rapid because it is less calcified and also because 
new bone formation postoperatively is faster (Fig. 5, D). X-rays taken twelve . 
years after the operation show this very clearly. Notice the newly formed 


lamina dura (Fig. 5, E). 


i oath 





Fig. 4.—Three different angles. 
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A. 
B, Oct. 14, 1924, mer? pont ‘.——~ therapy; C, Jan. 14, 
1925 » Dec. 17, 1936. 


4G 


Fig. 5.—A, Preoperative roentgenogram ; 
1925, three months postoperatively ; D, April 13, 


A very similar case is that of a patient aged 20 call upon in 1944. 
(Fig. 6, A). It shows a more modern approach developed with the use of the 
pulp tester. The lateral incisor was found devitalized and so considered the 
causative factor for the cyst formation in the region of the central and lateral 
incisors and canine. The slow growth of the cyst does not destroy the nerve and : 
blood supply of the adjoining teeth, and if the cyst sae is carefully removed, : 
there is a good chance that the vitality of the adjoining teeth be retained. In 
such a ease after root canal therapy of the devitalized tooth (Fig. 6, B), : 


semilunar incision is made, the mucoperiosteum elevated and retracted, the 


thinned-out outer plate of bone cut away with the bone forceps, and then the : 
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C. 


Fig. 5 B and C (For legend, see opposite page.) 


D. 





Fig. 5 Dand BF. (For legend, see opposite page.) 
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outer cyst wall removed, so that the cyst cavity can be inspected. In this case 
only the root of the lateral incisor extended into the cyst cavity. After most of 
the cyst membrane was peeled out, the apical portion of the root was cut down 
with a round burr and any remaining portion of the cyst membrane in that 
region removed. Since the patient was young, it was not cut entirely down to 


A. 








Fig. 6.—A, Nov. 24, 1944, three different, angies: By Je3. 1° 1925; C, Jan. 24, 1945; D, Feb. 3, 
have the surface continuous with the adjoining bone (Fig. 6, C). The apices of 
the central incisor and canine were not visible after the cyst membrane had 
been removed, which explains why the periodontal lamella is quite well seen in 
the preoperative x-ray. The latest x-rays taken on Jan. 3, 1952, show a small 
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area of translucency nearly a centimeter above the cut surface of the lateral 
incisor root.- This is not a recurrence; it is sear tissue as described previously. 
(Fig. 6, D and E£.) 





Fig. 7.—A, Feb. 20, 1946, lesion as first seen; B, April 17, 1946, during root canal therapy 
when fragment of instrument is seen in apical region of the central incisor; C, Jan. 14, 1952, 
six years after root canal therapy. 


I should like to mention at this time that before closing the wound the 
bone is smoothened at the outer plate and all debris removed, sulfanilamide 


powder placed all over the wound and under the periosteum, the mucoperiosteal 
flap replaced and held in position with as many catgut sutures as indicated. I 
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also like to cover the wound with a strip of iodoform gauze covered with sul- 
fanilamide powder to remain in position as long as possible, preferably until the 
patient returns on the following day. It hardly seems necessary to mention 
the use of the ice bag and medication to control pain. The patient is seen the 
next day, the wound inspected, and again covered with sulfanilamide powder. 
X-rays are taken a week, four weeks, three months, and six months after the 
operation, and every year thereafter since I believe that a root-amputated tooth 
should be cared for like any root canal filled tooth, which means it should be 
x-rayed annually. This is the only way to judge the success of the operation. 
It is difficult to state exactly the number of reinfections of my patients, but, 
conservatively speaking, I would say they are less than 10 per cent. 

After such an operation, when pulp testing, the teeth adjoining the de- 
vitalized tooth are sometimes found to have lost some or all their response. 
Before considering them as definitely devitalized they should be pulp tested at 
regular intervals. Usually the response returns to normal. About a year 
should be allowed, and if they have not done so root canal therapy can then be 
instituted. 

At this time it may be well to mention a very conservative treatment of 
these lesions. I shall not go into detail because previous articles of Kaletsky* 
and of mine deal with this subject. Suffice it to say that there are a number of 
eases in which root canal therapy alone should be instituted in the treatment of 
apical granulomas and even cysts (Fig. 7, A, B, and C). This treatment is not 
new. It was practiced in the early part of this century by a few men who, with 
ionization, sueceeded in completely curing such lesions. However, one must 
remember that the only definitely positive cure is the radical removal of the 
soft tissue lesion and the extraction of the responsible tooth. The next method 
of choice is root canal therapy plus surgical removal of the soft tissue lesion at 
the apex and the apical part of the root, and the most conservative and least 
reliable in regard to success, so far, is the one mentioned previously, namely, 
in which only root canal therapy is employed. However, all such operated 
fields must be kept under periodic clinical and x-ray examination 

As to the method of choice, the individual patient should be taken into 
consideration. First, the patient must be made aware of what the prognosis 
might be and, second, will this patient be able to cooperate with his dentist or 
surgeon to have the area re-examined at regular intervals? 

Although a cyst case with root amputation has been mentioned previously, 
I would like to discuss a more extensive one in a patient aged 17. It occurred 
in the maxilla, and extended from the lateral incisor to the second molar. Here, 
again, is the typical angulation, characteristic of cyst formation (Fig. 8, A, C, 
E, and F). All teeth were vital and the etiology obscure, since all teeth are 
present and erupted except the third molar which is unerupted but in normal 
position according to the age of the patient. However, teeth have been known 
to erupt out of their follicles. 

I started the incision on the buccal side at the last molar approximately 1 
em. above the free gingiva, directing it forward parallel with it until reaching 

*A Present-Day Concept of the Apical Granuloma; Preliminary Report, New York State 
D. J. 13: 574-579, 1947. 
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the region of the eanine where the incision was curved upward and forward. 
The mucoperiosteal flap was elevated beginning at a point where the periosteum 
covered solid bone. This facilitates the separation of the periosteum from the 
underlying tissues when reaching the thinned-out outer plate and especially 





B. 


Fig. 8.—A, Sept. 15, 1941; B, Aug. 25, 1943; C, Sept. 15, 1941; D, Aug. 25, 1943: EH, Sept. 15, 
1941; F, Sept. 15, 1941; G, June 21, 1948. 


from those parts where the bone is entirely lost and the periosteum joins the 
eyst membrane. The flap was heid retracted, the thinned-out outer plate of 
bone cut away, and the outer half of the cyst membrane removed to expose the 
eyst cavity. Attempting to make the inner cyst cavity as shallow as possible, 
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additional bone of the outer plate at the periphery and additional cyst mem- 
brane were removed, being careful not to expose the apices nor to open the 
antrum. If the antrum is opened, it can easily be covered by the mucoperiosteal 


| 
: 


E. F. 


Fig. 8 C, D, FE, and F. (For legend, see preceding page.) 


flap, which is folded into the cyst cavity so as to cover the antral opening and 
the exposed bone, leaving only the alveolar part of the bony periphery un- 
covered. To avoid postoperative bleeding, one suture each was placed at the 
anterior and posterior extremities of the incision. The mucoperiosteal flap was 
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Fig. 8 G. (For legend, see page 1145.) 
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Fig. 9.-—--A, Sept. 14, 1936; B, Sept. 14, 1937; C, June 9, 1943; D, June 7, 1946. 
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held in position with iodoform gauze which was left in position for about a week 
and then removed piecemeal. Thereafter, the depression was kept clean with a 


small rubber syringe. 





B. 
Fig. 10.—A, Right; B, left; C, intraoral; D, bitewing; EF, occlusal. 


Sometimes the mucoperiosteal flap will have to be split vertically in the 
center to permit better fitting into the cavity. 

In this last case, the two premolars became devitalized 
and had to be treated accordingly. After nine years there remains a shallow 
depression on the buceal side, the cleansing of which is easily taken care of by 
However by this procedure the patient was 


a few years later 


the patient whenever necessary. 
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saved all her teeth. (Fig. 8, B, D, and G.) This ease emphasizes the impor- 
tance of conservatism. This surgical procedure has long been advocated and 
was first introduced by Partsch of Breslau about 1890. 

Another subject of interest to the general practitioner is the malposed 
tooth. I consider any tooth which is not in normal position malposed. An 
impacted tooth, however, is malposed, but it is also in abnormal contact with 
another tooth. At times it is quite difficult to decide whether a tooth is im- 
pacted, and therefore I present the case of a 15-year-old patient who was 
referred to me in 1936 for the removal of a mandibular third molar which ap- 
peared impacted (Fig. §, A). In all such cases, and particularly while the 
roots are not formed, I believe in keeping them under observation, x-raying 
them every three to six months to observe changes in position and the root 
formation. This ease is most interesting because within ten years this third 
molar erupted, and finally assumed a normal and useful position in the dental 
arch (Fig. 9, B, C, and D). Such conservatism is especially indicated where the 
first or second molars are badly decayed or devitalized, as finally happened in 
this case. Under such circumstances a third molar becomes an extremely valua- 
ble member of the masticatory apparatus. 





Fig. 10 C, D, and BE. (For legend, see opposite page.) 


Naturally there are impacted teeth which must be removed. It is my 
principle to have impacted teeth either placed into normal. position or removed. 

The following is the case of a 21-year-old girl with an impacted mandibular 
third molar (Fig. 10, A, B, C, D, and E). Here, I incised on the buceal side 
of the second molar, downward and forward, approximately 1 em. in length 
and then made a second incision along the ridge over the third molar approxi- 
mately the same length. The mucoperiosteal flap so outlined was elevated and 
held retracted, enough bone was chiseled away on the buccal side of the third 
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molar, as well as posteriorly, until enough of the crown was exposed to permit 
the application of a diamond disk at the middle of the crown on the buceal 
side to make a vertical groove, at which point the impactor was used attempting 
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B. 


Fig. 11.—A, Extraoral; 8B, intraoral; C, bird’s-eye; D, occlusal. 


to split the posterior half of the crown with the posterior root in this double- ‘ 
rooted tooth and then remove the two parts separately. At times only the 
posterior part of the crown is separated with the impactor, but this usually will 
give enough room to elevate the remaining part of the tooth out of its socket. 
After this is accomplished the enamel organ is peeled out, the bone smoothened H 
and all debris removed, particularly the bony fragments lodged under the { 
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mucoperiosteal flap and in the anterior part of the incision on the buccal side 
of the second molar. <A one-grain cone of sulfanilamide was placed into each 
root socket and sulfanilamide powder all over the wound and under the peri- 
osteum. The flap was replaced and held in position with four catgut sutures, 
two on the buceal side and two over the ridge. It is important to insert the 
suture material in such a fashion that very little space for a blood clot will 
remain, so that the possibility of it breaking down is avoided and the soft tissues 
remain well adapted to each other. The closed wound itself is covered with 
sulfanilamide powder and then again with plain gauze and powder, to remain 
in position until the patient returns to the office the next day. This is repeated 
three to four times. It keeps the wound clean and does not interfere with 


healing. 





Cc. dD. 


Fig. 11 C and D (For legend, see opposite page.) 


This method was discovered accidentally. Instead of having the patient 
rinse his mouth after any surgical procedure, the operative field is always well 
protected by surrounding it with sterile gauze and sponging. Thus the blood 
and debris are continuously removed and rinsing is unnecessary. After the 
operation a piece of plain gauze is placed over the wound with instruction to 
remove it after a few hours. Once, a patient after having had an impacted 
third molar removed returned to the office the next day with the gauze still in 
place. To my great surprise, the wound looked exceedingly well and so hence- 
forth I try to persuade my patients to leave the gauze in position no matter 
how uncomfortable and unpleasant it may be. 

Returning to the preoperative x-ray examination, I would like to stress the 
importance of taking two extraoral films in order to study the condition of all 
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the third molars (Fig. 10, A and B). Then, intraoral (Fig. 10, () and bite- 
wing (Fig. 10, D) films are taken to get a more accurate view of the actual 
position and the bitewing film of the actual length of the third molar, and lastly 
an occlusal film (Fig. 10, E) to show the direction of the third molar, lingually 
or buceally. In the ordinary intraoral and bitewing films, the crowns of the 
first and second molars must just show contact and not overlap. In the 
occlusal film, the crowns of the first and second molars must appear as nearly 
as possible as circles without disclosing the roots. 

Another more common malposition or impaction is the one of the maxillary 
eanine. Either for its exposure for orthodontic treatment or its removal, the 
X-ray examination is very helpful for localization. The extraoral film shows the 
general view (Fig. 11, 4), the regular intraoral films show the relationship of 
the crown of the canine to the adjoining teeth (Fig. 11, B), the intraoral bird’s- 
eye view (Fig. 11, C) supplements the extraoral film, and the occlusal film 
definitely places the crown of the tooth either palatally or buceally (Fig. 11, D). 

In the case of a patient aged thirteen, the orthodontist wanted the canine 
exposed so that he could attempt to place it into normal position (Fig. 11). 
Here the crown had to be exposed by removing enough of the soft tissue and 
the bone overlying the crown to permit the tooth to erupt by its own force or 
by the orthodontist using a band or a pin. 

It seems that in a number of cases the operation itself will stimulate erup- 
tion to such an extent that additional appliances are unnecessary until much 
later. 

If the tooth has to be removed, the gingival pyramids in the region of the 
adjoining teeth on the palatal side are separated from the palatal soft tissues 
by ineisions. An incision is also made beginning either just beyond the median 
line or at the opposite lateral incisor (depending on the position of the crown 
of the tooth) and earried posteriorly to the median raphe approximately 1.5 
em. posteriorly to the free gingiva between the two central incisors. The 
mucoperiosteal flap so outlined is then elevated by separating the free gingiva 
from its pericemental attachment and from the underlying bone. This incision 
is preferred because if it is carried, as it necessarily must be, only a few milli- 
meters posterior to the free gingiva, it first of all will not expose the bone 
sufficiently to avoid cutting into tooth structure, and, secondly, by its manipu- 
lation in cutting the bone away around the crown of the canine, it will be 
seriously damaged and prevent good healing of the wound after the flap has 
been replaced. 

Returning to the exposure of the crown and part of the root, it may be 
possible to remove the tooth in toto or one may have to resort to the impactor to 
separate the crown and remove the root separately. The removal of ‘the enamel 
organ and the smoothening of the bone and removal of all debris, as well as 
the use of sulfanilamide, are instituted. However, after the flap is replaced, it 
is best to use sutures. If the necks of the teeth are too close together, place 
the catgut around the neck of a tooth after it has first been drawn through 
the soft tissues on the palatal side. At times, a suture at the line of the 
incision may also be indicated. 
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In discussing localization of a malposed canine in the maxilla, I want to 
eall your attention to the fact that although on the occlusal film a malposed 
canine may show on the palatal side (Fig. 12, B), the approach for its removal 
is from the buceal side because, if it lies above the apices of the adjoining teeth 
on the bird's-eye view (Fig. 12, A) and the intraoral film (Fig. 12, C), it 
probably is so high up that it is located buceally, although projected palatally 
due to the concavity of the canine fossa. This position of a canine is only rarely 


eneountered. 
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Fig. 12.—A, Bird's-eye; B, occlusal; C, intraoral. 


Another operation to consider is the removal of an epulis. The well- 
trained general practitioner knows that the most important point to remember 
is that the incision must be well within the sound tissue surrounding the mass 
and that in the giant cell epulis (peripheral giant cell tumor) sufficient bone 
and involved tooth or teeth must be removed with it. He may also be interested 
in the care of tumors on the palate, especially if they are located in the region 
of the hard palate. Not infrequently in this region the mixed tumor of the 
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salivary gland type is found. The same principle is involved, namely, that the 
incision must be earried through the sound tissue, leaving a safe margin of 
normal tissue between the tumor and the incision. A mass, as illustrated in 
the ease of a patient aged 42, was removed by circumscribing the mass anteriorly 
but leaving the severance of the posterior attachment as the last step. (Fig. 13, 
A, B, and C.) You will notice that the mucous and submucous tissue covering 
the mass is not dissected away from the underlying tumor because involvement 
of these structures by tumor cells has been frequently found (Fig. 13, D). The 
tumor was carefully separated by including the periosteum, and then entirely 
removed by severing the posterior attachment. The tumor bed was then cauter- 
ized, and, to prevent bleeding, the posterior soft tissues were ligated with a 
continuous catgut suture. A dressing of iodoform gauze with sulfanilamide 
powder was inserted. This usually stays pretty well in position, although it 
can be secured by placing a catgut suture over it or applying orthodontic wires, 
as illustrated in another case (Fig. 14). The dressing is left in position for a 


few days, and then reinserted as often as necessary. 





Fig. 14.—Use of orthodontic wiring to keep dressing in place. 


In all these eases, the histological examination of removed tissue by an 
oral pathologist is most important, and its neglect is inexcusable. Fortunately, 
we have in New York an institute where specimens are examined at a fee com- 
mensurate with the patient’s circumstances, or entirely free, if so suggested by 
the practitioner. The only request the Institute makes is that for a complete 
study such a specimen be accompanied by a complete history, x-rays, photo- 
graphs, ete. 

In my practice, practically all operations are performed under local anes- 
thesia, and I mention this only because I do not object to any other type of 
anesthesia, provided that it answers the best purpose and is in the best interest 
of the patient. 

The foregoing are only a few surgical procedures which the well-instructed 
and alert general practitioner can easily perform himself. 
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Conclusion 

Permit me to explain at this time why I am so anxious to interest the 
general dental practitioner in some phases of oral surgery. 

Some years ago I visited oral surgeons and watched their operations. 
They all had the dental as well as the medical degree. The harelip and cleft 
palate operations were most skillfully performed, but when I watched one of 
them remove an unerupted maxillary third molar or perform other similar 
operations, it seemed like a major feat. It occurs to me that we will have to 
separate what is known as maxillofacial surgery from oral surgery and that to 
the benefit of the patient. The maxillofacial surgeons (the oral surgeons who 
also have obtained a medical degree lean toward or favor this specialty) ap- 
parently lose interest, perhaps, but certainly the touch and feeling are necessary 
for the delicate performance of operations which belong to the field of the 
oral surgeon with or without a medical degree. 

Some day our high schools will improve their curriculum to such an extent 
that the student, when 18 years old, will be permitted to enter the medical or 
dental school, and when he graduates four years later, there will still be, at 
the age of 22, those former four college years available to be used advantageously 
in the hospital at pay and under supervision. Under such circumstances he will 
be enabled to perform operations as discussed herein and others as well to the 
fullest satisfaction of the patient and his own. 
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ORAL AND MAXILLOFACIAL INJURIES AND ASSOCIATED 
HEAD INJURIES 


LIEUTENANT COLONEL RicHarp J. BurcH,* DENTAL Corps, 
Unirep States Arr FoRcE 

UE to the increasing number of oral and maxillofacial injuries associated 

with head injuries, it behooves the oral surgeon to be alert to the clinical 
symptoms and possibility of closed head injuries in all eases. Every member 
of the hospital oral surgery staff should be cognizant of this possibility when 
examining patients admitted on the oral surgery service. Even when called 
in consultation to care for maxillofacial injuries admitted for various reasons 
on other services, it should never be taken for granted that the patient does 
not have a head injury. A careful check of the chart and the patient before 
any operative procedures are scheduled may save embarrassment to the oral 
surgeon. 

The severity and type of injury and time intervening from injury to 
examination all have a bearing upon the clinical symptoms present when the 
patient is first seen. The onset of symptoms is frequently delayed in less 
severe injuries. A varied combination of the symptoms outlined in subsequent 
paragraphs may be presented. As reported by Thompson,' the clinical symp- 
toms may be so slight as to be manifested only by slight headache and vertigo ; 
hence, the ever present possibility of overlooking this, and even more definite 
signs of closed head injuries in the management of maxillofacial injuries. 
Cases have been reported of death ten to fourteen days following a blow or 
blows on the face and chin with no apparent fracture and few clinical symp- 
toms manifest of cerebral injury. It is important to evaluate the pupillary, 
extraocular, and visual functions at frequent intervals in eases of possible 
head injury. 

The subsequent paragraphs are a review of the general physical signs and 
symptoms in narrative and outline form, and an outline for initial orders and 
management pending the arrival of the competent neurosurgeon. 


General Physical Signs and Symptoms 

The three primary pathological states in accidental brain injury are: 

1. Contusion. 

2. Laceration. 

3. Diffuse neuronal injury of submacroscopical dimensions. All other 
phenomena such as edema and massive hemorrhages are secondary, even 
though they may develop immediately afterward. 

The neurological picture immediately following violence to the head is 
due to one or a combination of the three primary types of injury. Further 
*United States Air Force Hospital, APO 1054, c/o Postmaster, San Francisco, Calif. 
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symptoms and signs are often rapidly added by secondary pathological de- 
velopments. It is the brain stem and basal ganglia that are essential to life. 
So long as the brain stem continues to function, respiration and circulation 
adequate for life will be maintained. Traumatic pathological states are es- 
sentially complex, and injuries to the same part of the brain may give rise 
to totally different signs according to whether they excite or paralyze the 
cells concerned. 
Neurological signs in head injuries are produced in a diversity of ways: 
1. Direct injury to the neurons. 
2. Anemia, local and general. 
3. Circulatory anomalies of the cerebrospinal fluid. 
4+. Strangulation of structures over dural edges or taut vessels. 
5. Foraminal herniations. 


Increased intracranial pressure following injury if of sufficient degree 
will produce herniation of the brain stem of two general types, tentorial and 
cerebellar pressure cone of Cushing. 

Tentorial Herniation.— 


Symptoms: 
a. Decerebrate rigidity. (The muscles of the limbs go into a 
state of extreme hypertonus, usually extension, may be flexion.) 
b. Third nerve stretched or compressed by the herniation. 
(A most important diagnostic sign, i.e., the fixed dilated pupil.) 


A process of brain tissue from the under and inner surfaces of the tem- 
poral lobe (uncus) herniates through the opening of the tentorium; relieved 
by subtemporal decompression—results, spectacular. 

Pressure Cone of Cushing.—Pressure in posterior fossa forces the tonsils 
of the cerebellum through the foramen magnum into the spinal canal with 


resulting compression of medulla. Less frequent than tentorial herniation. 


Symptoms: 
a. Respiratory embarrassment. 
b. Fits in which patient goes into opisthotonos. 

Patients, moribund from the start, who show no sign of mental or physi- 
cal improvement in spite of treatment usually have received a primary type 
of injury to the brain which is essentially fatal. Such patients usually die 
within twelve hours. 

Death may occur within twelve hours from secondary developments alone 
and particularly from the compression of surface hemorrhages. When death 
occurs within twelve hours, the brain injury is usually associated with an 
extensive fracture of the base. Diagnosis in acute cerebral trauma of the 
closed type is usually a difficult problem since many of the patients resent 
examination or are profoundly unconscious. 

Primary shock must always be treated before a detailed examination is 
made, Ascertain the patient’s general condition, how deeply unconscious he 
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is, and whether there are associated injuries needing urgent treatment. Get 

patient to bed and warm as the patients frequently are thoroughly chilled. 

Withhold morphine and intravenous fluids unless the patient is obviously in 

shoek from loss of blood from other wounds. Then give only fluids in lower 

limits, no morphine. In closed head injuries, total fluids often are restricted 
to 1,000 ¢.c. per twenty-four hours, depending on local circumstances of eli- 

mate, humidity, ete. It is best to withhold all fluid intake until seen by a 

neurosurgeon, if within reasonable time. 

Detailed examination follows and includes from head to foot. On no oc- 
casion must the diagnosis of a fracture of the skull be attempted by the elicita- 
tion of crepitus. 

Extensive and boggy swellings under the scalp indicative of large sub- 
valeal hemorrhages always mean the bone has been broken. Thickening of 
the temporal muscle and retromastoid bruising are also reliable signs of 
fracture. Profuse bleeding from the nose or ears is suggestive of fracture 
and definite in presence of cerebrospinal fluid. 

Subeconjunetival hemorrhages are significant of fracture only: 

1. When they cause edema of the conjunctiva. 

2. When they are so extensive it is impossible to see beyond the pos- 
terior limits in any position of the eye, or when so large as to dis- 
place the eyeball. 

Confusion and Unconsciousness.—The most important feature of any 
closed injury to the brain is unconsciousness. It is a state of extreme gravity, 
and, as long as it exists, the patient’s life is in danger. <A state of conscious- 
ness immediately following the accident, however short, as a rule means that 
any later ensuing state of unconsciousness is due to secondary developments, 
sneh as an increasing hemorrhage, which can be treated by surgical means. 
The slightest change in the depth of unconsciousness either one way or an- 
other is an infallible sign of improvement or retrogression. 

Depth of unconsciousness may be judged by the reactions of the patient 
to external stimuli and may be classified thus: 

Coma.—This is a state of complete unconsciousness in which there are no 
psychologically understandable responses either to external stimuli or to 
inner needs. 

Semicoma.—State of complete lack of cooperation. Patient can be made 
to make some kind of movement or to change expression in response to painful 
or disagreeable stimuli. 

Confusion —Clouding of consciousness. Patient obviously makes effort 
to think, but is unable to do so with any clarity or speed. Classified as mild, 
moderate, and severe. 

In concussion, a patient’s eyes are usually closed. When they are not, 
it is a sign either of approaching consciousness or coma. In coma, the corneal 
reflexes are absent, or sluggish, whereas in the nearly conscious patient, they 
are extremely active. Also, other tests for depths of unconsciousness are 


unequivoeal. 








1160 RICHARD J. BURCH 


Abnormal positions of the eye and incoordinated or restricted movements 
may be produced by one of the following conditions: 

1. Hemorrhages into the orbit. 

2. Damage to the extraocular muscles or destruction of their pulleys by 
fractures of the orbit. 

3. Contusion, severance, or avulsion of the third, fourth, or sixth cranial 
nerves. 

4. Injury to the ocular nuclei or their connecting pathways. 
). Labyrinthine and cerebellar coneussion. 
6. Impairment of function in the visuopsyehie fields. 


Displacement of the axis of the eye is due either to extensive extraorbital 
hemorrhages or to deformity of the orbital cavity by fracture of its walls. 
Upward displacements are rare and downward displacements and resultant 
diplopia are rather common. 

A complete and fixed strabismus is due to damage of an extraocular 
muscle or to contusion, laceration, or avulsion of the nerve supply. An extra- 
ocular nerve may be damaged in any part of its course, although this usually 
occurs close to the brain stem or within the orbit. 

Deviations are often seen and are due to both eyes being pulled away 
from the axis in which they would normally be resting at any given moment. 
Such ocular divergences are usually associated with incoordinate wanderings 
of the eyes in which both globes wobble spontaneously about the orbit with- 
out any reference to each other. These conditions of abnormal posture and 
movement are due to changes within the brain stem affecting the ocular 
nuclei or their connecting pathways. Hemorrhages into the brain stem in 
coneussion are known to be common, but ‘arely destroy the ocular nuclei, 
because very few patients are left with a permanent strabismus even after 
a severe head injury. Circulatory disturbances within the brain stem prob- 
ably account for most skew deviations and incoordinations of movement. 
Also, a vascular basis explains why they are so rapidly changeable in form 
and degree and why they so often disappear without leaving any residual 
disability. Occasionally the eyes are fixed in the middle axis and nothing 
that may be done in the way of stimulation will induce them to move. In 
these cases the injury involves the posterior longitudinal bundle which is the 
main coordinating tract for the ocular nuclei. 

Fine nystagmus or rapid and regular oscillations of the eye are of fre- 
quent occurrence, and are due to coneussion of the labyrinth. Course nystag- 
mus is rather less common and is due to contusion of the cerebellum. In this 
case the oscillatory movements of the eyes have a wider range than in laby- 
rinthine nystagmus, and there is a slow swinging component away from the 
point of fixation followed by a rapid corrective jerk backward. 

When in the state of confusion, the patient will often look at the examiner 
in a meaningless kind of way, staring vacantly forward. Also, his sight 
cannot be directed toward an object or activity which would attract the gaze 
of a normal person. Occasionally, this state is due to apraxia (object blind- 
ness) and results from damage to the visuopsychie centers. 
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Of all the neurological signs which occur in acute cerebral trauma, abnormal 
postures and movements of the eyes are the most frequent, apart from uncon- 
sciousness and restlessness, and indicate that the brain stem is usually affected 


when a patient is concussed. 


The Pupils.—The pupils may be contracted or dilated. Often they are 
unequal, and rapid alterations in their size are common. Usually they react 
to light by constriction but occasionally may dilate in a paradoxical way on 
stimulation. Such pupillary changes are indicative of an injury to the brain 
stem and have much the same meaning as alterations in movements of the 
eyes. In other words, they point to intrinsic rather than compressional 
changes and, although of pathological importance, they are of no great surgi- 
eal significance. 

Alternatively, the so-called ‘‘fixed dilated pupil of Hutchison’’ is a most 
important sign, both of localizing value and pathological inference. In this 
condition, the pupil is fully dilated and it does not contract when a bright 
light is shone into it or into the opposite eve. According to Rowbotham,? it is 
necessary to prove that the consensual, as well as direct, light refiex is absent be- 
fore diagnosing Hutehison’s pupil, because in an eye blinded by an intraocular 
hemorrhage or by severance of its optie nerve, the pupil is dilated and does not 
contract to light, although it does so when the opposite retina is stimulated. A 
fixed dilated pupil is an infallible sign of raised intracranial pressure, and means 
that a tentorial pressure cone has developed which is compressing the brain 
stem and stretching the oculomotor nerve at the point where it is about to 
enter the wall of the cavernous sinus. Surgically, its significance is of para- 
mount importanee, for if the uncinate herniation is not relieved actively, the 
patient is almost certain to suecumb and explorations on both sides of the 
skull may be necessary in these cases. 

Small fixed pupils which remain contracted in spite of changes in the 
intracranial condition often indicate a hemorrhage into the pons, and such 
a diagnosis is more than probable when bilateral pyramidal signs are present 
and when the temperature rises suddenly and continues to rise. 


Pulse and Blood Pressure.—In the early stages of primary shock the pulse 
is rapid and thready and the blood pressure is low, but often when the patient 
has been put to bed and warmth applied, the circulation rapidly improves. 
When stasis of capillary cireulation persists in spite of accepted methods 
of resuscitation, this is a very grave prognostic sign, and the patient will 
probably suecumb within twelve or twenty-four hours. Raised intracranial 
tension causing medullary compression may produce a compensatory rise in 
systolic pressure without improvement of the diastolic pressure, which re- 
mains dangerously low. Depth of shock may thus be masked if diastolic pres- 
sure is not known. 

In those conditions in which the patient becomes gradually more drowsy, 
the circulation does not deteriorate in the early stages. Therefore, in the 
presence of other signs of deterioration of the intracranial conditions, a favor- 
able pulse rate and pressure may be misleading. Gradual changes in depths 
of unconsciousness in coma or semicoma are difficult to determine and often 
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the first indication is alteration in the pulse and pressure. A patient may re- 
main unconscious for several days without apparent variation of mental state 
and so long as his circulation does not deteriorate there is every reason to hope 
he will recover. As soon as the pluse rate begins to rise and volume to fail, 
the chances of recovery are poor. 

Slow pulse (bradycardia) is not often seen but is of great importance when 
the patient is unconscious. As a working rule a combination of slow pulse, be- 
low sixty per minute, and unconsciousness must always be taken to mean an 
extradural hemorrhage until proved otherwise. 

Temperature.—After severe intrinsic injuries of the brain, patients often 
die in hyperthermia. The temperature rises as soon as shock is passed, and 
continues to do so in spite of cold sponging and may reach 111° F. before 
death. Any rise of temperature above 101° IF. is a very grave sign, as it is 
often indicative of a severe intrinsic injury to the brain or of a profuse sub- 
arachnoid hemorrhage. 

Respiration.—Normal] respiration is a good prognostic sign as it means 
the brain has not received a severe intrinsic injury and is not being seriously 
compressed by a surface hemorrhage. 

Increased rate and depth which occur in restlessness can be explained by 
physiological adjustments rather than by pathological processes. 

Stertor is usually a sign of impending death. It is seen in the early 
stages of coma when loss of muscle tone allows the jaw and tongue to fall 
backward to impede respiration and oceurs just before respiration is about to 
fail. 

Deviation from normal rhythm indicates failure of medullary circulation, 
and the patient will almost certainly die if the nature of the lesion is such 
that it cannot be relieved surgically. 


Outline of Clinical Symptoms 
1. The patient may be conscious or unconscious, confused, or rational, 
violent or calm, or at any interim level. 
2. Cireulation (index to shock) 
A. Pulse variation 
B. Blood pressure 
C. Depressed diastolic pressure 
3. Respiration 
A. Deviation 
B. Stertor 
C. Increased rate and depth 
4. Temperature 
A. Hyperthermia 
5d. Shock 
A. Rising pulse rate 
B. Falling blood pressure 
C. Pallor 
D. Sweating 
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A. Abnormal positions and incoordinated or restricted movements: 
a. Skew deviations 
b. Nystagmus 
ce. Strabismus 
d. Fixed 
e. Severe subconjunctival hemorrhage 
B. Visual Acuity Changes: 
a. Diplopia 
b. Apraxia 
ce. Photophobia 
Pupils 
A. Contracted 
3. Dilated 
C. Fixed 
D. Unequal 
EK. Light stimulation response 
8. Nose 
A. Cerebrospinal rhinorrhea 
B. Severe or prolonged hemorrhage 
9. Ears and Adnexa 
A. Retromastoid bruising (‘‘Battle’s sign’’) 
B. Thickening of temporal muscle 
C. Cerebrospinal fluid from auditory canal 


—_— 


D. Profuse hemorrhage from auditory canal 
EK. Hemotympanum 
10. Sealp 
A. Extensive and boggy swellings 
11. Neurological signs 
A. Cranial nerve dysfunction (eighth, seventh, sixth, third, and second ) 
B. Headache 
C. Vertigo 
D. Reflex signs 


Initial Management and Orders 


General.—1. Examine the patient from head to foot with the minimum 
amount of disturbance. Obtain history of accident from patient or accom- 
panying attendant as to when, where, and how the injury occurred. Time 
and length of unconsciousness are important. 

2. Clearance and maintenance of airway and arrest of hemorrhage are 
of prime importance and first accomplished when needed. 

3. Bed position is very important. If airway is complicated by fluids, 
fracture, or otherwise, place patient in postanesthetie position, on side with 
head resting on arm and top knee flexed. Order suction machine to bedside. 
If no signs of shock present and airway not embarrassed, elevate the head 
of the bed. If shock present, place in prone position but do not lower the 
head in Trendelenburg position. Oxygen therapy when indicated. 
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4. Take blood pressure, pulse, respiration, temperature, and record. 

5. If shock is present or imminent, order heat to the trunk and extremi- 
ties, and get blood drawn for complete examination in preparation for trans- 
fusion. Intravenous fluids may be started preparatory to blood transfusion ; 
however, keep in mind value of minimal fluid intake in cerebral edema. If 
shock severe, treat first. 

6. It is rarely necessary to hurry the newly admitted patient to the x-ray 
table and nearly all may well be postponed until the third or fourth day or 
longer. 

7. If the patient has a possible head injury, detail a nurse or orderly to 
remain at the bedside until relieved by competent authority. Instruct as to 
bed position, airway maintenance, and possibility of patient attempting to get 
out of bed. 

8. In eases of cerebrospinal otorrhea or rhinorrhea, the ear and nose 
should be left strictly alone. 

9. Local anesthesia is the agent of choice. Avoid general agents under 
all possible circumstances. Intubate if general anesthesia necessary. 

10. Other than airway clearance and arrest of hemorrhage, there are no 
maxillofacial procedures of emergency nature in the presence of a head injury. 
Delay one or two weeks until general condition improves. 

Conscious Patients.—1. Patients without definite clinical signs of head 
injury or shock should have any open wounds cleansed, débrided, and repaired 
under local anesthesia. 

Orders as follows: 

a. Bed rest and position. 

b. Blood pressure, pulse, respiration, and temperature every hour. 
e. Diet and fluids as tolerated. 

d. Antibiotic therapy as indicated. 

Unconscious Patients.—If the patient’s condition is generally satisfactory, 
open wounds should be cleansed, débrided, and repaired under local anes- 
thesia. Examine for extreme dehydration. 

Orders as follows: 

a. Bed position. 

b. Turn patient from side to side every four hours. 

ce. Blood pressure, pulse, respiration, and temperature (rectally) every 
thirty minutes. 

d. Restrict fluids to 1,500 ¢.c. per twenty-four hours. 

e. Antibiotic therapy as indicated. 

Irrational and Uncooperative Patients.—Open wound, treatment may of 
necessity be delayed. Clean and bandage when possible. 
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Orders as follows: 
a. Sideboards on bed. 
b. Loose soft restraints. 
ce. Constant nurse or orderly attendance. 
d. Blood pressure, pulse, respiration, and temperature (rectally) 
every fifteen minutes if possible. 
e. Sedation is withheld unless absolutely necessary; then prescribe 
one of the following: 
1. Pentobarbital sodium, gr. 114, rectally. 
2. Paraldehyde, 3.0 ¢.c., intramuscularly. 
f. Antibiotic therapy as indicated. 
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THE RATIONALE FOR ELECTROSURGERY 
Mosss S. Strockx, D.M.D.,* Boston, Mass. 


F  gnantcwiney Czerny' reported his findings in 1910 and Cushing’s paper 
appeared in 1928? and thirty years have elapsed since electrosurgery was 
first successfully used in the mouth and reported in the literature,* many 
persons with an interest in electrosurgery are still repeatedly asked questions 
concerning this technique. Is anesthesia required? Is the instrument an 
electric cautery? Does it not cause necrosis of bone? Does it delay healing? 
Does it cure periodontal disease? What is the usefulness of electrosurgery in 
the dental office? These questions disclose an unfamiliarity with electro- 
surgery and prompt the writing of this paper which considers its present-day 
value in dentistry. 


Is anesthesia required? 


The misconception still exists that no anesthesia is required for the use 
of the electrosurgical scalpel. This is contrary to fact. In order to do 
accurate surgery with the electrosurgical scalpel one must have adequate anes- 
thesia because cutting causes pain whether with the plain or with the electro- 
surgical sealpel. 


Is it a cautery? 


This misconception that the instrument is a cautery is common. The 
word ‘‘cautery’’ by definition® is ‘‘an instrument used in burning or searing.’’ 
Any instrument which burns or sears organic matter accumulates a coagulum 
on itself. This coagulum retards the transmission of heat and obstructs the 
effectiveness of the cautery. This is seen when the soldering iron (Fig. 1) is 
used as a coagulating instrument. 

The electrosurgical scalpel can be used as a coagulating instrument but 
this is the least important and least effective use of this instrument in 
dentistry. When it is used properly for coagulation, the electrosurgical 
sealpel collects but little coagulum on the electrode, and the electrode is 
easily kept clean because it is cold and readily wiped. The electrosurgical 
scalpel is most useful in dentistry as a cutting instrument, as the name scalpel 
implies. It is not desirable to use the terms ‘‘cautery’’ or ‘‘cold cautery’’ in 
connection with the electrosurgical scalpel because they are not accurate. 

It is important to differentiate between the electrocautery and the electro- 
surgical scalpel because confusion still exists about these instruments. The 
electrocautery is attached to some dental units and it has a resistance coil 
which causes the tip of the instrument to become heated. This hot cautery 
has only recently’ been recommended for the excision of cervical gingivae to 

*Chief of the Dental Service, Peter Bent Brigham Hospital; Assistant Professor of Oral 
Surgery, Tufts Dental School. 
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improve impression taking, yet there are many reasons to use the electro- 
surgical scalpel instead. The electrosurgical scalpel has the following advan- 
tages over the electrocautery : 

1. The electrosurgical scalpel never becomes heated. It is always cold and 
it ean be applied to the exact area that one wishes to dissect. The extent of 
its cutting or ‘‘cooking’’ action can be aceurately controlled. With proper 
technique there is no danger of overheating and injuring adjoining soft 
tissues, bone, or teeth. 

2. Since the instrument is cold when it is brought to the mouth, there is 
less likelihood of accidental burn of the lips, cheek, or tongue. 

3. The penetration effect can be accurately controlled. 

4. By using the proper technique little or no coagulum will form on the 
blade, ensuring even dissection. 

5. Bleeding can be controlled. 

6. No pressure of the instrument against the tissue is required for in- 
cision. 

7. Smaller, more delicate electrodes of the electrosurgical sealpel reach 


areas inaccessible to those of the larger electric cautery. 























Fig. 1.—The soldering iron, before and after use. 


If these advantages of the electrosurgical scalpel were known, the electro- 
‘autery would be completely discarded in favor of the former instrument. 
The mere fact that the cautery is constantly hot and that it is impossible to 
prevent this heat from being transmitted to the tooth militates against its 
use, 

Does it cause ‘‘necrosis of bone’’? 

A third erroneous concept is that the electrosurgical sealpel can cause 
‘necrosis of bone.’’ This idea is an outgrowth of earlier days when machines 
were used without adequate instruction. These units were not vacuum tube 
machines, but were of the spark gap variety in which it is difficult to control 
accurately the amount of current delivered. Moreover, many practitioners 
using this instrument were unfamiliar with the technique of electrosurgery. 
Far more current was used than was required to perform the task at hand 
and sequestration of bone often followed. It is now well known that one 
should use the minimal amount of current necessary to accomplish the proce- 
dure. Bone being far less conductive than soft tissue, it is almost impossible 
to cause any destruction of bone or of adjoining dental structures. 
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There are three types of current available in electrosurgery which are 
useful in dentistry. They are: coagulating current, fulgurating current, 
and eutting current. 

Coagulating current is used to destroy a wide radius of cells. The electrode 
point is sunk into tissue and then the current is turned on. No spark is seen 
and the first evidence that coagulation has been complete is the blanching of the 
tissues about the electrode. 

Fulgurating is a surface desiccation. With this current there is a definite 
sparking visible. The air between the electrode and the tissue is resistant to the 
passage of the current, and, therefore, sparking is seen. Fulguration is useful 
for the desiccation of warts and papillomata, but this current is rarely useful in 
dentistry. 

Cutting current consists of lightly touching the tissue with the electrode 
point and then stepping on the foot control and simultaneously moving the 
electrode point. If the current applied is correct in proportion to the depth 
of penetration which is desired, there should be no spark whatever. It is an im- 
portant clinical observation that if one is using cutting current and sparking is 
seen, the amount of current must be reduced until there is no sparking and the 
minimal effective current is used. If this rule is followed, it is impossible to 
injure bone while cutting periosteum or mucoperiosteum. 

This doctrine for avoiding undesired effects with the electrosurgical sealpel 
considers these factors which influence the depth of penetration of the current: 


1. The amount of current which is generated by the source (the machine), 
and which is controlled by the single or multiple control knobs provided on the 
machine itself. 

2. The size and shape of the electrode. The larger and coarser the electrode, 
the more current required for penetration and the wider the area of destruction. 

3. The speed with which the electrode is moved. The slower the move- 
ment, the more current concentrated in a single layer of cells. For this reason, 
it is imperative that the incision be deliberate. The operator must not go back 
again and again with several ‘‘pecking’’ motions because it is impossible for 
him to gauge the depth of penetration if repeated applications are made. 

4. The kind and thickness of tissue. It is much easier to cut through lean, 
muscular tissue than it is to cut through fat or fibrous tissue. The current 
should be controlled at its source so that an adequate but minimal amount of 
current is being used. If too little current is used, the instrument not only 
will not cut, but there will be a sticking or clinging of the adherent tissue to 
the electrode. (Fig. 2.) 


Does it delay healing? 

Many persons unfamiliar with the electrosurgery still think that healing 
by primary intention is impossible following its use. This was disproved as 
long ago as 1931,° but the erroneous concept persists. That electrically pro- 
duced muscle wounds are of almost equal strength with knife wounds through- 
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out the healing period was proved by Ellis.’ From a practical point of view, 
the slightly retarded healing in some tissues cannot be considered an important 
deterrent factor in the choice of this instrument for oral surgical procedures. 


Does it cure periodontal disease? 

As with other new procedures, many enthusiasts in the early days used the 
electrosurgical sealpel before being aware of the hazards which could 
follow its indiscriminate use. The electrosurgical scalpel was often sold to 
dental practitioners with the idea that it would ‘‘cure pyorrhea.’’ All of the 
many measures which are today recognized as necessary to prevent. the 
progress of periodontal disease were discarded in favor of this single instru- 
ment. Obviously, neither this instrument nor any other can by itself cure 
periodontal disease. Its popularity in the early days left behind a long list 
of patients with painfully exposed roots due to the injudicious use of electro- 
surgery. Small wonder then that this method received an evil reputation. 
Properly used, however, the electrosurgical scalpel is a valuable adjunct for 


the periodontist in his treatment. 
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Fig. 2.—Factors influencing depth of penetration. 


If these misconceptions are disposed of, it is found that electrosurgery 
has an important place in present-day dental practice. It has the following 
advantages over other techniques: 

1. Provides hemostasis which reduces the trauma of sponging. 

2. Improves visibility which reduces the length of operation and speeds 
repair. 

3. Provides antisepsis which reduces the risk of spreading infection. 
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4. Makes possible completeness of destruction of tissue remnants when 
desired. 
5. Provides ease of access in many procedures. 
}. Diminishes incidence of spreading or seeding tumor cells. 
7. Reduces duration of procedure. 
8. Permits early resumption of postoperative care. 
Offers precision of application. 
10. Permits retarding repair if desired, as in uncovering unerupted teeth. 
11. Facilitates incision and drainage without pressure through skin and 


= 


s© 


mucous membranes. 
Electrosurgery has the following disadvantages: 


1. The offensive odor. 

2. The need for electric current. 

3. The need for setting up a complex and separate apparatus. 

4. The explosion hazard with ether, or cyclopropane. 

5. The slightly retarded primary repair. 

6. The need for profound anesthesia. 

7. The ease with which damage ean be caused by the untrained operator. 


Comment 
One can speculate on the reason why this instrument has not become more 
popular. It does require a special piece of apparatus. It should be readily 
available and constantly used in order for the operator to become proficient 
in its use. Otherwise, rather than bring this instrument from its place in a 
eupboard closet, the practitioner may be tempted to use something else in its 
stead. Actually, it would be most useful if this instrument could be ineor- 
porated in a dental unit where it is always available. 
The mastery of the instrument can be readily acquired by any dentist 
who is willing to procure the necessary information and to acquire skill in its 
use. This can be done by the use of animal tissue. In this regard we have 
devised a teaching apparatus (Fig. 3) which consists of a clamp to hold an 
animal’s lower jaw in any desired position. The clamp can be attached to 
any table or dental chair and the indifferent electrode can be connected di- 
rectly to the apparatus. This instrument is convenient not only for self- 
instruction, but for group teaching as well. 
Although the fundamentals of electrosurgery can be acquired in the use 
of animal tissue, only application to the various instances in which it can be 
used to advantage will give it the popularity which it should have in dental 
practice. 
It can be used in all branches of dentistry and is especially indicated 
In oral surgery 
For the incision of mucosa, of mucoperiosteum, or of skin. 

2. For the dissection of periosteum from bone. 

3. For the excision by loop of mucoperiosteum, 
normal or abnormal] soft tissue. 


gingiva, muscle, or other 
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For the destruction by coagulation of residual soft tissue tabs. 

5. For the coagulation of the embryonal sae previous to its removal in the 
: uncovering of unerupted teeth or following their extraction. 

d 6. For hemostasis. 


In periodontia 
1. For the incision and drainage of parodontal abscess. 
2. To gain access for sealing by flap turning. 
3. In the obliteration of the periodontal pocket 
a. by excision (using the loop) 
b. by coagulation (unipolar or bipolar electrode). 


4. For hemostasis. 





Fig. 3.—The clamp for holding an animal jaw in any position. 


In operative dentistry 
|. For the excision of hypertrophied gingiva to permit visualization and 
cavity preparation, 


2. For hemostasis in cervical cavity preparation. 


In endodontics 


1. For antisepsis, and desiccation in pulp extirpation and treatment. 


In crown and bridge 
1. In the removal of soft tissue for making cervical margins accessible for 


impression taking with nonecompression technique. 


or peepee 
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2. For establishing a new cervical gingival height in crown preparation, 


where indicated. 


In full denture preparation 


1. For changing the position of muscle attachments. 


In orthodontics 


1. For uncovering unerupted teeth. 
2. Where, following the removal of teeth, one wishes to retard the growth 
of repair bone in order to diminish resistance to the movement of teeth. 


3. In frenulectomy. 
Conclusion 


Electrosurgery is a valuable adjunct to modern methods of dentistry. It 
is useful in everyday practice in the hands of the specialist or the general 
practitioner who acquires the knowledge and skill required for its use. 
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TREATMENT BEFORE THE ERA OF ANTIBIOTICS OF A CASE OF 
PROLONGED UNUSUAL CELLULITIS OF THE FACE AND NECK 
FOLLOWING THE EXTRACTION OF A FIRST MAXILLARY 
MOLAR DUE TO LEPTOTHRIX 


W. Harry Arcuer, B.S., D.D.S., M.S.,* PrrrspurGnu, Pa. 


HE patient was Mr. J. S., aged 62. On admission, on Aug. 16, 1934, he 

complained of extreme swelling and pain in the left cheek and neck. About 
five weeks previous to the time of writing, he had an upper left first molar ex- 
tracted. Four days following the extraction, he noticed a slight soreness of 
the left side of the face; this persisted for two weeks. Then one morning he 
awoke with extreme pain in the left cheek, inability to open his mouth, and 
swelling of the entire left side of the face. All of these symptoms gradually 
and progressively increased. Ie had been having chills, fevers, and sweats at 
nights for the previous two weeks. 

He was referred to the Falk Clinie by his dentist, and from there admitted 
to the Magee Hospital. Temperature on admission was 101.4° F.; at 8:00 
P.M. temperature rose to 102° F. 

Oral Examination.—There was considerable trismus present; the patient 
could open his mouth only about 2 em. The tongue had a yellow-white coat- 
ing, and the oral hygiene was very poor. The socket from which the upper 
left first molar was extracted was healing normally. 

There was no swelling in the pharynx, nor did the patient have any dif- 
ficulty in swallowing or breathing in spite of the massive swelling and indura- 
tion involving the side of his face and neck. 

Extraorally there was an extensive hard, boardlike swelling of the soft 
tissues of the left side of the face extending from the zygomatie areh down 
over the side of the face, over the angle and body of the mandible, and involv- 
ing the soft tissue planes of the neck almost to the left clavicle. There were 
not any soft areas which might indicate a localization of pus. 

Discussion.—It was hard to arrive at a conclusion about the case, even 
as to impressions. Here was an acute cellulitis of the face, of at least four 
weeks’ duration, without apparently any suppuration and loealization or 
drainage. Was this (1) a needle-borne infection, (2) an extension of infee- 
tion from the upper molar which was extracted, (3) actinomyecosis, or was 
there (4) another source of infection? 

Actinomyces hominis is believed to exist normally in the mouth. <Acecord- 
ing to Padgett about 60 per cent of individuals affected with actinomycosis 
show lesions about the head and neck and, of these, in from 15 to 20 per cent 


*Professor of Oral Surgery, School of Dentistry, University of Pittsburgh. 


11738 








1174 W. HARRY ARCHER 


the condition follows the extraction of teeth. This anaerobie fungus lodged 
in the bottom of a socket following extraction of a tooth would have been in an 
ideal ineubator, once the blood elot had formed over it. 


ew hore 


The slow spreading of the firm, hard, boardlike swelling over a period of 
weeks, which did not soften or localize, strengthened our impression that here 
was, perhaps, a case of actinomycosis. 


Fig. 1. Fig. 2. Fig. 3. 

















Fig. 4. Fig. 5. Fig. 6. 
Fig. 1.—Massive brawny induration of the face and neck on time of admission. 
Fig. 2.—Hot wet dressing applied continuously. 





Fig. 3.—First incisions for drainage—rubber tissue drains. 
Fig. 4.—First incisions for drainage—rubber tissue drains. 
Fig. 5.—Through-and-through drainage with irrigating tubes. 
Fig. 6.—Method of irrigating. 





Orders written on admission were those always written for patients ad- 
mitted with acute cellulitis of the face (Aug. 15, 1934): complete blood series 
and differential; urinalysis; sedimentation rate; Wassermann; history; physi- 
eal; left lateral jaw x-ray; force fluids; soft diet. 


ising 
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Apply hot wet magnesium sulfate, four dressings to the left side of the 
face continuously; use infra-red directed on wet dressings, one hour, three 
times a day, Sodium hypochlorite solution, 10 drops in 4 fluid ounces of water ; 
use as a mouthwash four times a day; codeine, gr. Il, and Aspirin, gr. X, 
p.r.n. for pain every three hours. 


Fig. 7. Fig. 8. 





Fig. 9 Fig. 10. 

: Fig. 7 Eight weeks after discharge from hospital, still draining. 
¥ Fig. 8.—Eight weeks after discharge from hospital, still draining. 
Fig. 9.—Six months after discharge from hospital. 

Fig. 10.—Six months after dismissai from hospital. 


Now we would add to the above orders: penicillin, 100,000 units every 
three hours, and sulfadiazine, gr. XV, every four hours.) 

The day after admission the temperature dropped to normal. The red 
blood cells were 4,250,000; W.B.C., 13,300; Hb., 85 per cent ; polymorphonuclear 
leukocytes, 94; lymphocytes, 14. 
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The blood sugar was 101; nonprotein nitrogen, 33.3; Creat. 1.71; Chlor. 
379; Wassermann and Kahn tests were negative, as was the urine. 


X-ray Examination.—X-ray examination was negative for evidence of 
osseous infection in either the maxilla or the mandible. 

For the next four days, the temperature fluctuated between normal and 
100° F. The edema and induration increased. There still was no indication 
of localization either intra- or extraorally. On the fifth day, the temperature 
rose to 101° F., then dropped to normal the next day, fluctuating again be- 
tween normal and 100° F., until the ninth day, when it rose to 101.4° F. For 
the next seven days the temperature fluctuated between normal and approxi- 
mately 101° F. The patient was very toxic, but still there was no indication 
for incision and drainage. The edema and induration during this time re- 
mained constant. There was no difficulty in swallowing or breathing now, or 
at any time during his treatment. On the seventeenth and eighteenth days, 
the temperature touched 102° F., but dropped 2° each morning. 

On the twentieth day of admission a soft area about the size of a quarter 
was located in the region of the angle of the ramus and body of the mandible, 
and another similar area halfway between the maxilla and the mandible. 

Operative Notes (Sept. 4, 1934). —Under nitrous oxide-oxygen anesthesia, 
A small quantity of 


these areas were opened and connected subcutaneously. 
These looked like 


yellow pus and semisolid yellowish bodies were obtained. 
the ‘‘sulfur granules’’ seen in actinomycosis. Some of the yellowish bodies 
were placed between microscopic slides, but no grating was heard. However, on 
staining and examining the smear under high power large numbers of Lepto- 


thrix were found. A rubber tissue drain was passed into the lower incision 


and out of the upper. 


Laboratory Report.—On culturing, Staphylococcus albus was obtained. 

Guinea Pig Inoculations (Sept. 7, 1934): A small amount of material 
obtained from the jaw of the patient was injected directly into a pocket in the 
right side of the abdomen. Forty-eight hours after injection a small abscess 
appeared with a mild amount of induration. 

This was removed under anesthesia, but the guinea pig died. Autopsy 
revealed nothing unusual about the organs of the pig, extensive pneumonia. 
The abseessed area was made up of acute and chronic inflammatory cells sur- 
rounding a small amount of necrotic material just beneath the skin. There was 
nothing about the lesion to suggest anything unusual. 


Diagnosis: Abdominal abscess—guinea pig. 

The temperature dropped to normal and stayed within a degree of normal 
for the next four days. On the twenty-fifth day it rose to 101° F. and again 
fluctuated up and down until the twenty-eighth day, when a soft localized area 
about the size of a quarter was found in the region of the sigmoid noteh of the 


mandible. 
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Through-and-through drainage was decided upon, and was established as 


follows: 


Operative Notes (Sept. 13, 1934).—Under general anesthesia a horizontal 
incision was made through the skin just beneath the zygomatic process, and 
over the center of the soft area, which was located above the sigmoid notch. 
A small quantity of thick yellow pus was obtained. By means of blunt dis- 
section beneath the cutaneous layer, this incision was connected with the in- 
cision below the body of the mandible. By means of a curved Kelly forceps, 
a rubber tube was pulled through the two incisions, then the fibers of the 
masseter muscle were split and the sigmoid notch was exposed. A curved 
Kelly forceps was then passed through the incision below the body of the 
mandible, along the inner surface of the ramus until the tip was visible in 
the sigmoid notch. A rubber tube with small openings along the sides was 
passed into the wound, grasped by beaks of the Kelly forceps, and drawn 
down along the inner surface of the ramus and out through the lower incision. 
Dakin’s solution was foreed through both tubes with a syringe, thoroughly 
irrigating the wounds. A dressing was applied and the patient returned to 
his room. 

Postoperatively the wound was irrigated every hour by foreing 75 e.e. 
of Dakin’s solution through each tube while pinching off the opening in the 
lower end of the tube. The solution was then foreed through the lateral 
openings along the length of both tubes, irrigating the tissue. After two 
days there was a marked improvement and the irrigation was reduced to 
onee every two hours from 8 A.M. until 12 p.m. (midnight). 

Improvement was slow but steady, although drainage continued. The 
patient was discharged fifty-four days after admission, with moderate swell- 
ing, but still considerable drainage. The drains were removed at the time 
the patient was discharged. He was seen in the outpatient department for 
the next four months until finally drainage slowly stopped. During this 
period the patient regained his normal weight and strength. 





MULTIPLE FACIAL FRACTURES 
Report of a Case 


CHARLES R. SHEA, D.D.S.,* WasHiINGTON, D. C. 


ISTORY.—A man, 27 years of age, was admitted to the United States 

Naval Hospital, Bremerton, Wash., on Jan. 15, 1946, for treatment of 
multiple facial injuries received in an airplane accident. 

The patient had extensive edema and ischemia of the entire left side of the 
face. Palpation revealed a fracture of the inferior border of the orbit. The 
entire medial wall of the left antrum had been comminuted and perforated. 

The roentgenograms from the Water’s position revealed a depression of 
the inferior border of the orbit, extending downward and posteriorly. There 
was also a small fracture of the floor of the left maxillary sinus. The medial 
wall of the antrum was comminuted, and the left nasal bone had been dis- 
placed upward into the orbit. (Fig. 1.) 

Treatment.—The patient was placed on 50,000 units of penicillin given 
every three hours and chemotherapy because of the possibility of a fracture of 
the cribriform plate and also the danger associated with further manipulation 
of these bones in the reduction of the fractures. On Jan. 17, 1946, under endo- 
tracheal anesthesia, a small incision was made in the buccal fold down to the 
inferior fracture of the antrum. Bone particles were removed, the antrum 
cleaned, and a large elevator was placed pressing upward and external, while 
traction was applied to the zygoma. At the same time, the inferior border of 
the orbit was palpated, so that we could feel the external inferior border of 
the orbit come back into place. The left nostril was packed with petroleum 
jelly gauze and the nasal bones manipulated into place. After this iodoform 
packing was placed into the antrum to manipulate its superior wall. When we 
thought that the fragment was in good position we removed the iodoform 
packing and placed a Penrose drain up into the antrum and back out, per- 
mitting both ends of the Penrose drain to protrude down into the mouth (Fig. 
2). We then packed more iodoform gauze into the antrum. At this time the 
only portion of the fracture that did not seem to be in fairly good position 
was the anterior wall of the antrum. The external wound was re-entered and 
dissected down to the maxilla, removing any small bone particles that were 
found in this area. We then formed the bony anterior wall of the antrum, 
cleaned the area, recut the flaps around the nose, placed subeutaneous sutures, 
relieved our flap and resutured it into position with interrupted fine silk su- 
tures (Fig. 3). 

Course.—On the following day the patient’s temperature was normal but 
there was more edema of the face. Palpating the inferior ridge of the orbit, 

*Commander, Dental —., United States Navy, United States Naval Dental Clinic, Naval 
Gun Factory, Washington, 
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Fig. 1. 





Fig. 2. Fig. 3. 
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we found that a portion had moved back up beneath the eye, and it was neces- 
sary to do: something about this part of the fracture. The first thought in 
treatment was to do an open reduction and wire the fragment to the inferior 
border of the orbit, but this was disearded because of the small size of the 
fragment. 

[ felt that a mastoid clamp might serve the purpose of immobilization, so 
therefore on Jan. 20, 1946, under local anesthesia, a small incision was made on 
the inferior border of the orbit and also on the superior border, and a blunt 
dissection carried down to the bone. The superior fork of the retractor was 
placed beneath the normal upper border of the orbit, and after the fragment 
was reduced to the inferior border of the orbit the inferior fork was placed 
with the lateral portion on the normal border and the normal border of the 
medial portion holding the fragment in place. 

Postoperative roentgenograms revealed the iodoform packing in the 
antrum and the mastoid clamps in place over the orbit, with adequate re- 
duction of the fractures (Fig. 4). Fig. 5 is a picture of the patient with the 
mastoid clamp in place. The clamp was removed on Jan. 27, 1946, when position 
of the fragments was good. At the end of three days the sutures of the face 
were removed and the patient had an uneventful recovery. Fig. 6 is a picture 
of the patient on Feb. 18, 1946. 








ACTINOMYCOSIS OF THE JAW TREATED WITH TERRAMYCIN 


Report of a Case 


Epwarp V. ZeGARELLI, A.B., M.S., D.D.S.,* Stanuey L. Lang, M.D., D.D.S.,* 
Haroip M. Syrop, D.D.S.,** anp Austin H. Kurscuer, B.A., D.D.S.,* 
New York, N. Y. 

HIS report is concerned with the successful treatment with terramycin 

hydrochloridet of an infectious lesion involving the lower jaw from which a 
microorganism with the cultural characteristics of Actinomyces bovis was iso- 
lated. 

The patient was a white man, aged 37, who gave his occupation as a clerk. 
Hlis previous medical history was noneontributory. 


Present History 

Following severe pain in the upper left jaw region, on March 11, 1951, the 
upper left first molar was extracted. On numerous subsequent visits to the 
dentist between March 18 and April 14 the patient’s four lower incisors were 
extracted owing to their increasing mobility. Subsequently, healing was de- 
layed. There followed from March 18 to June 11 a period of nearly continuous 
swelling intraorally in the region of the lower left first premolar and extra- 
orally beneath the mandible on the left side midway between the inferior border 
of the mandible and the midline. The extraoral lesions were observed at first 
as one, and later as two, small, raised, dark reddish masses which sometimes 
became confluent during periods of exacerbation. 

On April 25 the intraoral swelling pointed in the region of the lower left 
mucobuceal fold. The swelling was excised in the area of the lower left first 
premolar and a specimen of pus was expressed which was submitted to the Divi- 
sion of Laboratories and Research of the New York State Department of Health. 
On May 10 a preliminary report was obtained from the New York State Depart- 
ment of Health which described the isolation of ‘“‘an actinomyces-like micro-organ- 
ism.’ On May 19 the final report on the previously submitted pathological speci- 
men was received from the New York State Department of Health which stated 
that the actinomyces-like organism previously described in their preliminary re- 
port was found to have “the morphological and cultural characteristics of 
Actinomyees bovis.”’ 

During the period from March 18 to June 11, the patient’s history was one 
of multiple visits to many physicians and dentists. Prior to his appearance at 

*Divisions of Oral Diagnosis, Oral Surgery, and Research of the School of Dental and 
Oral Surgery of the Faculty of Medicine, Columbia University. 

**Visiting Scholar, Dental Service, Veterans Administration. 

7Terramycin hydrochloride for the treatment of this case was supplied through the 
courtesy of Dr. W. Alan Wright of Chas. Pfizer & Co., Inc., Brooklyn, N. Y. 
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our clinic, the following therapy and treatments are known to have been admin- 
istered without apparent success: 3 injections of penicillin, “sulfa” therapy for 
one week from May 10 to May 17, and hot and cold compresses. 

On June 11, in the absence of any improvement, the patient was referred 
to the Division of Diagnosis of the School of Dental and Oral Surgery of Colum- 
bia University. A photograph of the extraoral lesions at this time is repro- 
duced as Fig. 1. Intraoral and lateral plate radiographs of the head were 
taken. A specimen of pus on a swab was obtained intraorally from the area of 
the lower left second premolar and was submitted for culture of fungi. From 
this specimen it was later reported that it had not been possible to culture 
fungi. At this time slight intraoral swelling was noted. Extraorally the two 
raised masses beneath the mandible measured about 5 mm. and 10 mm., respec- 
tively. The overlying skin was colored with a dark reddish pigmentation. 


Treatment 

Systemie terramycin hydrochloride therapy, 500 mg. (two capsules of 250 
mg. each) 4 times a day, was instituted at once on June 11 and was continued 
without interruption for two weeks at the same dosage. All other medications 
and treatments were discontinued. On June 15 the patient “nicked” one of 
the nodules and squeezed out a very small quantity of pus. During the two- 
week period of terramycin medication there was a continuous decrease in the 
size of the two extraoral nodules each of which became more discreet, much 
smaller, and less red. The patient stated that he felt no pain. A photograph 
taken June 25 is reproduced as Fig. 2 On June 25 medication was discontinued 
until July 6. On July 6 the patient and the examining doctors concurred in 
the opinion that the nodules were again slightly larger. Terramycin therapy 
was reinstituted from July 6 to August 1 during which period the patient was 
observed weekly. The nodules rapidly decreased in size, and soon were no 
longer visible or palpable. A photograph taken July 27 is reproduced as Fig. 
3. Terramycin was discontinued again on August 1. Twenty weeks later the 
patient remained completely asymptomatic. 

No “side actions” to terramycin were noted during the course of the five 
and one-half weeks of antibiotic therapy. 


Conclusions 
It is suggested that further clinical trials of systemic terramycin are indi- 
cated in the presence of Actinomyces bovis infection. 
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- FROM THEORY TO PRACTICE IN EXODONTIA 


CapTAIN DonaLp Kirzis, DENTAL Corps, UNITED States ARMY 


r HAS been the practice in fields of scientific endeavor for the workers in 
that field to establish, or make continuing attempts to establish, some funda- 
mental basis through which further progress can be made. Exodontia, as a 
scientific field of endeavor, has been sadly lacking in fundamental precepts. 
This paper will be an attempt to deduce from some simple clinical observations 
a hypothesis which should explain much of our present exodontie procedure. 

It is to be understood that this paper refers only to ‘‘simple’’ exodontia. 
No attempt will be made here to cover any unusual situations. 


Simple Extractions 

1. Single-rooted, true-standing teeth of normal length with straight roots 
are easily extracted. 

2. Periodontally involved single-rooted teeth with straight roots need only 
he rotated and elevated, unless ankylosed. 

3. Teeth removed in the presence of acute infection and swelling are 
usually easily removed by traction. 

4. Unerupted, not fully developed teeth have none or little periodontal 
fiber attachment and are easily removed from their investing bone. 

5. Teeth with almost circular roots may be removed by inducing torque; 
for example, upper central incisors and palatal roots of most of the upper molars. 
6. Multiple-rooted teeth whose roots form a cone are easily removed. 

7. Fractured root tips are easily delivered once access is gained. 

8. In general, where there is no periodontal attachment, there is no fulerum. 

Thus, it may be concluded that where periodontal fibers are easily broken 
or have not developed, simple traction or rotation is all that is needed to deliver 
these teeth from their sockets or investing bone. 

Observations on Accidental Fracture of a Tooth.—1. It has been observed 
that oftentimes fracture occurs subsequent to partial luxation during exodontic 
procedure. 

2. Periodontally involved teeth, which show resorption of bone equal to 
approximately two-thirds of the root, fracture very easily when the slightest 
excessive lateral force is applied during luxating movements. 

3. When teeth fracture during removal, it has been found that the fracture 
occurs at the fulerum of the root. 

It behooves us to find some explanation for all of these facts. The explana- 
tion or hypothesis should encompass all of the answers. If it does, we may 
consider it a theory to be investigated. 

Historical Background.—Christiansen' states that the problem in exo- 
dontia resolves itself into the removal of a ealeified substanee from a bony 
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socket attached by a membrane. The following procedures, he states, are 
applicable: A tooth should be rotated whenever possible. The foree to be applied 
in the upper jaw should cause the roots to move downward. An upper foreeps 
has been designed by Christiansen that includes within its structure a forked 
palatal beak and buceal point built upon an inclined plane, wherein a downward 
force is exerted as the forceps moves upward. (Newton’s third law.) For the 
lower jaw, the cowhorn type of forceps is advocated because it accomplishes 
the same purpose in the removal of lower molar teeth. During application of 
this technique, should fracture oecur, it would normally oceur in such a way 
as to cause sectioning of the tooth into at least two parts, allowing each root 
to be removed as if it were a separate single-rooted tooth. Christiansen also 
states that root section is by far the least traumatic exodontie procedure, owing 
to the fact that it converts multirooted teeth into single-rooted ones. 

Field and Ackerman‘ state that the greatest advantage of the impactor in 
oral surgery is that the full force of the blow is expended in a one millimeter 
thrust, with complete lack of follow-through. (This is a clue to forceps manipu- 
lation. ) 

Gross’ states that the exertion of lateral pressure in extracting movements 
should be avoided wntil the tooth is entirely loosened from its attachment. 

Williams’® states in regard to forceps design that the edge of the foreeps 
should be sufficiently thin for insertion under a free gingival margin and within 
limits be thin enough to go between the alveolar crest and the tooth. 

Dr. Leo Winter" states that during the extraction of single-rooted teeth, 
rotation should be used to its fullest advantage. A rocking motion should be 
resorted to for removal of multirooted teeth which will yield to separation of 
the root from its membranous connection and enlargement of the socket. 

Thoma,® in his latest text, says that it may be an advantage to have an 
assistant hold the patient’s head by placing both hands over his forehead and 
holding the head firmly against the headrest during difficult extractions so that 
tooth movement may be finely controlled by the operator. Thoma states further 
that to loosen teeth the forceps is grasped with enough foree to hold the tooth 
firmly but not to crush it. The judgment of the correct amount of force to 
be applied requires considerable experience. The operator’s sense of touch 
will determine how and when to apply pressure and the degree of pressure to 
be applied. The tooth is then carefully rotated and/or rocked or both in sue- 
cession depending upon its form, until the socket is dilated and the attachment 
of the tooth is broken. 

Feldman,’” in his text regarding the removal of maxillary teeth, states that 
the forceps should be placed as high up on the tooth as possible and the beaks 
closed firmly against the roots of the tooth. Following this, a firm upward 
thrust, as if one were actually endeavoring to place the beaks of the forceps at 
the apex of the root, is used to loosen the tooth in this direction. The upward 
thrust is followed by vibratory movements which are kept within a very narrow 
radius in order that the force be largely confined to the actual area of operation. 
This is not to be construed to mean that the forceps is carried buecally and 
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palatally in the manner so commonly taught. Perhaps the nearest description 
that ean be given of the nature of the vibration is that rapid motion which 
would be used to loosen an iron nail from a wooden board in the attempt to re- 
move it therefrom with one’s fingers. A description of the actual movement 
might be as follows: The jarring movement used in this procedure covers a 
very short distance in either direction and allows for no follow-through, since 
the movement in the opposite direction from the previous one is begun before 
the first movement has ceased. Feldman also states that it is easier to remove 
fractured teeth after sectioning of all teeth that are multirooted. The use of 
smaller instruments rather than the large bulky type generally employed for 
molar extractions is favored since it leads to a more delicate operative technique. 

It is agreed that all of the authorities mentioned have had wide experience 
in the field of exodontia. All of them are well able to remove teeth successfully. 
It must follow that despite their outwardly diverse techniques, they must have 
some fundamental concept in common. A perusal of literature seems to show 
that their common denominator is the severance of the periodontal attachment. 

Thus the next problem automatically resolves itself to the study of funda- 
mental physiologic tooth movement and its application in exodontia. 


Tooth Movement and Its Application in Exodontia.—Tooth movement is 
very adequately discussed in all of its ramifications in an article written by 
Sehwarz.® An attempt will be made quickly to summarize the article. 

If a foree is applied at a point on the clinical crown of a single-rooted tooth, 
that tooth will rotate about its fulerum. Sehwarz has shown that the fulerum 
of the tooth lies approximately one-third of the distance up from the apex 
(Fig. 1). Taking into consideration the normal barrel shape of the root, it 
ean be seen that point D which lies upon the root will approach point D’ much 
faster than the apex of the root can approach point Y or the cervical area 
approach point C’. Under severe stress the areas C and A of the tooth will 
never quite come in contact with either point Y, the bone surrounding the apex, 
or point C’, the bone surrounding the cervical area of the tooth. At all times 
is the stress in the area of D’ the greatest. This is so since it is the only force 
opposing the forces generated at F and X which are opposite to the force at D 
(Fig. 2). Should the force F be reversed (Fig. 3), it follows that its opposing 
forees will be reversed. Deducing from this, it becomes plausible that the 
fulerum cannot move upward or downward until the osseous tissue in the area 
D’ surrounding the root is destroyed. Schwarz has shown in his article by 
very simple mechanies that even in the absence of the barrel-shaped root, the 
fulerum remains approximately one-third the distance from the apex. It fol- 
lows further then that any procedure which attempts to change the fulerum 
area of the tooth before the attachment is severed is bound to be more damaging 
than one that does not. 


Distribution of Forces in the Most Commonly Taught Exodontic Tech- 
nique.—The most common technique employed in exodontia today involves the 
following procedure: The beaks of the forceps are placed high or low upon 
the tooth as the case may be. This is necessary in order to shorten the tooth 
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lever so that the actual foree applied is multipled by as short a distance of 
clinical crown as possible. This prevents the resultant forces from becoming 
exaggerated by the multiplication of the foree by the distance from the fulerum 
of the tooth to the beak of the forceps. The forceps is then firmly grasped and 
the tooth rocked back and forth, concentrating the greatest amount of force 
toward the weakest portion of bone, which normally is the bueeal plate in the 
extraction of maxillary teeth. It may be the lingual plate in the extraction of 
mandibular teeth. This rocking motion, in effect, is supposed to cause an en- 
largement of the socket. After the socket has been enlarged, the advocates 
of this technique state that the tooth ean now be removed from the socket. Let 
us analyze this procedure and discover what forces are involved and héw they 
are utilized. 

It is my opinion that there are two possible hypotheses which may be used 
as the rationale for this procedure. The first is as follows: The foree induced 
at the alveolar crest is the most intense in this system, since it attempts to over- 
come both the force applied to the crown of the tooth and the force developed 
at the apex. The forces at the crown and apex, it can be seen, both act in the 
same direction, since the force developed at X resists the movement of the apex 
A toward X. Thus, the periodontal membrane is crushed and/or torn first in 
the region of the crest of the alveolus. When the periodontal membrane has 
been crushed, then the force of the root at the alveolar crest crushes the bone. 
Thus, the socket is enlarged and fibers further apically may be affected. 

Fallacy in This Reasoning.—The fulcrum of the tooth could never be at 
the erest of the alveolus until the fulerum had been displaced from the area 
approximately one-third from the apex by a destruction of osseous tissue in 
this area (D’). In attempting to place the fulerum at the crest of the alveolus 
by these movements, the greatest stress at the normal fulcrum is merely further 
increased by the distance covered in the rocking motion which is employed, 
thereby often causing fracture at the true fulerum. 

In the cases in which the tooth is removed by this procedure, it probably 
is due to the great difference in the structural strength between the root and 
the investing bone, or it may be due to the resiliency of the investing bone, or to 
periodontal involvement which has caused a thickening of the periodontal mem- 
brane, or to the previous destruction of bone which takes place in chronic 
infections, or to the fact that the tooth is cone shaped and its fulerum could 
be changed in such a situation enough to facilitate the deliverance of the tooth. 

The second hypothesis is as follows: In the extraction movements, the 
production of traction along with a rocking motion produces a continuous 
second-class lever which extends from the wrist of the operator through a firmly 
applied forceps to the apex of the root. Such a condition would be an attempt 
to place the fulerum at the apex and expand the whole socket. After the socket 
had been expanded, it would again be possible to deliver the tooth through the 
use of traction. 

Fallacy in This Technique.—Again, it can be understood that an attempt 
to change the fulerum will not necessarily cause the fulerum to be changed. In 
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this case, fracture will also occur at the normal fulerum, since the greatest 
force will be produced at the fulerum before it could reach the apex. During 
this procedure, should sufficient traction be applied initially, it often occurs that 
the tooth is pulled from the investing bone. If the root does not fracture and 
the tooth is delivered where the bone is still considered not to be too severely 
damaged by infection, it is usually due to fracture of the plate of bone on the 


side toward which the greatest force is directed. 
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Figs. 1, 2, and 3.—Force diagrams. Note that the periodontal membrane is formed so that 
it is narrowest one-third of the distance from the apex. 


It is understandable from the two techniques just described that enlarge- 
ment of the socket cannot occur until the resistance offered by the periodontal 
membrane is nullified. The preceding being true, it becomes plausible that 
could some technique be devised that would free the root of its apical and 
cervical fibers before too much stress is placed upon the fulerum, the small 
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numbers of fibers in the fulcrum area could be sheared by the application of 
traction or rotation. Once the resistance of these fibers is overcome, the fulerum 
could be changed, if necessary, to enlarge the socket. 


The Feldman Technique.—I'rom a study of physics we know that the 
elasticity of a resilient fiber can be overcome by a sudden application of force. 
For example, a truly elastic substance will not break or tear until the elastic 
limit of the material is reached when traction is applied slowly. On the other 
hand, should the same force be applied with great speed, fracture or tearing 
will oceur before reaching its elastic limit. Thus we ean see that the short 
jarring movements as described by Feldman" are indicated. Such rapid short 
movements tend to concentrate the greatest percentage of their force where 
the periodontal fibers are the longest, namely, in the areas of the crest of the 
alveolus and the apex. The fulerum is maintained by such a procedure in its 
normal position, since the tooth would not have to move very far in either 
direction. Following this, utilizing traction or rotation, a shearing of the fibers 
at the site of the fulerum would oceur. (Rotation is particularly efficacious 
since the periodontal fibers are tangent to the circle formed by the tooth and 
would stretch and tear with little rotation.) The tooth ean now be easily de- 
livered from the socket or the socket enlarged since there would be no connection 
between the tooth and its investing bone. Where the shape of the tooth is such 
that, even though its connection with the bone is severed, the apical region could 
not pass through the crest of the alveolus, the deliverance is further complicated, 
as by hypercementosis or the presence of more than one root. It has been 
suggested that single-rooted teeth offer much less resistance than teeth with 
multiple roots. Therefore, it is advised that multiple-rooted teeth be sectioned 
after they have become loosened. It is not the purpose of this paper to discuss 
further other complications which may arise. It is assumed that multiple-rooted 
teeth which have a root structure conforming in general to the shape of a cone 
may be considered single-rooted teeth. All other teeth should theoretically be 
sectioned. 


Disadvantages of the Feldman Technique.—First, during the extraction 
movements the tooth may leave the socket suddenly and_ possibly enter the 
throat. This accident can be prevented by the use of sterile gauze as a curtain 
behind the tooth being extracted. This precaution can be used only during 
removal of maxillary teeth. Second, the forceps may spring out of the mouth 
in the hands of an inexperienced operator, again, due to the rapidity with 
which many teeth leave their sockets. In order to prevent injury to the lips 
and cheek the direction of force must be well planned and a sterile towel used 
to cover and protect the lips and cheek. Third, the rapid movement may 
temporarily frighten the patient. This is only a disadvantage when performing 
exodontia under local anesthesia. Head support by the assistant will help to 
alleviate fear. 

Basic Differences Between the Two Techniques.—The I'eldman technique 
utilizes maximum of speed and minimum of distance, The total effect of this 
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procedure is to remove primarily the resistance of periodontal fibers. Once this 
resistance has been removed, the fulerum of the tooth within the socket may be 
changed. If necessary, the socket can be enlarged to complete the operation. 

Exodontie technique as commonly taught involves first the change of the 
fulerum and the use of power to crush periodontal fibers and expand the socket. 
This technique tends to emphasize the use of a heavier and longer forceps which, 
in turn, decreases the amount of sensation which is transmitted to the operator’s 
hand. 

Forceps Design 

Foreeps design is a very important consideration and should provide an 
instrument capable of producing the type of motion or motions necessary in 
exodontie procedure. The great majority of forceps in present use depend for 
effectiveness upon the production of sufficient leverage to overcome the resistance 
offered by bone. Hence, these forceps are designed in such a manner as to 
provide a great amount of leverage and crushing force. The Feldman technique 
proposes that the two forces which should be utilized are torque and vibration. 
In order to utilize these forces, the forceps should be designed to act principally 
against the periodontal membrane. 


Forceps for the Lower Jaw.—The ten lower anterior teeth are usually, 
except in rare cases, single-rooted teeth. The canine and premolar roots are 
normally somewhat circular. Therefore, torque is the most logical force to apply. 
Vibration may be used as an aid or as the primary factor where rotation is not 
easily effected. Two types of forceps may be used. One is the typical American 
foreeps. For proper instrumentation with this type, it would be advisable to 
prevent the application of excess leverage as is now practiced, by reducing the 
length of the shank. The other type that would be useful for the removal of 
lower single-rooted teeth would be one with which a vibratory foree could be 
applied. The most rapid motion that could be brought to bear would be that 
utilizing wrist action. The forceps should, therefore, be designed with the beaks 
at right angles to the shank and the shank perpendicular to the buceal surface 
of the tooth. The shank should not be too long, since the motion required would 
be comparable to a rapid pendular movement. Such a foreeps would allow the 
operator to work from the front of the patient when operating on the left side 
of the mouth. It has been discovered by Feldman’? that the use of the left 
hand for the right side of the mouth offers very little difficulty, even for the 
beginner. This foreeps would also allow for a well-controlled rotatory movement 
when indicated. 

The first and second molars would require the same type of forceps as 
suggested for the anterior teeth, but with a pointed beak to engage the bifurca- 
tion. The foreeps should be constructed with an offset shank so that the angle 
of the mouth could be avoided and protected. The same type of forceps utilizing 
a ecowhorn beak instead of the usual lower molar form could also be used here 
with the same vibratory motion. 

Forceps for the Upper Jaw.—The upper forceps should, in general, be 
designed for vibration with rotation as a secondary consideration. The upper ten 
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anterior teeth, except for the first premolar, are usually single-rooted teeth with 
a certain amount of circularity. The force that is best applied here is vibration 
followed by ‘rotation when necessary. The foreeps should be constructed with 
a beak that will more or less accurately follow the contours of the teeth to pro- 
vide a firm base for vibration and rotation. The forceps should preferably be of 
the bayonet type to provide a clear view of the operative field with the beaks 
constructed in such a manner as to provide an inclined plane so that the tooth 
is caused to move downward during the vibratory movement. 

The upper first and second molars would respond to either one of three 
types of forceps. The first type would be the same forceps as used for the upper 
single-rooted teeth, where the flare of the roots is not sufficient to cause the 
beaks of the forceps to be disengaged by slight pressure. In this instance, the 
smaller anterior forceps will allow for more sensation in the hands of the 
operator than a heavier forceps which would grasp the tooth more firmly. 
Again we must remember that our prime purpose is to loosen the tooth in its 
socket, and not necessarily to remove multirooted teeth in toto. Of course, if 
little resistance is offered, the operation could be completed without sectioning. 
Should more than normal resistance be offered, it is best that the tooth be see- 
tioned and each root removed in a direction parallel to its long axis. 

The second type of forceps for these teeth would be contoured in such a 
manner as to provide good encirclement of the palatal root and a cowhorn effect 
for the bifureation on the buccal surface. This, again, would provide a good 
inclined plane as well as vibratory motion for loosening the tooth and prevention 
of any upward movement into the maxillary sinus. 

A third type might be used with a pointed beak as commonly used through- 
out the country today, but with shorter shanks to reduce leverage, which often 
causes excess pressure on the encircling bone. 

The upper third molar may usually be removed with any one of these 
forceps, depending upon its particular anatomy. It is further emphasized that 
all forceps should be so constructed as additionally to provide an inclined plane 
placed in such a manner as to cause the deliverance of the tooth in a direction 
away from its apex. 

Summary 

A theory of exodontia is discussed by the author which adheres closely to 
physiologic tooth movement. The axioms involved are those concerning the 
fulerum of the tooth, normal tooth movement, and the effect of forces on the 
periodontal membrane. The evolved theory within itself gives rise to definite 
techniques, and a pattern of forceps design. It is hoped that this article will 
stimulate some thought along these lines in order that the practice of exodontia 
he placed on a more scientific foundation. 
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MONOSTOTIC FIBROUS DYSPLASIA OF THE MANDIBLE 


ARNO LeEsHIN, M.D., Cuicaco, IL. 


ONOSTOTIC fibrous dysplasia is the term applied to a group of cases 
which in the past have been designated by a variety of names. Albright’ 
in 1937 and Lichtenstein? in 1938, working independently, originated the name 
now used to describe this disease of bone characterized by areas of rarefaction 
resembling cysts, but due instead to replacement of bone by fibrous tissue. 
Albright described a syndrome characterized by localized cutaneous pig- 
mentation, fibrous dysplasia, and, in girls, precocious puberty. The disease 
is differentiated from von Recklinghausen’s syndrome in that the bone lesions 
are not generalized and no cutaneous neurofibromas are present. There is 
no disturbance in the calecium-phosphatase metabolism. 

Two cases are herewith presented, one because of the unusually early age 
of occurrence and the other because of the unusual pathologie picture of the 
dysplasia. 

Case 1.—C. T., a l-year-old white child was first seen on Dee. 1, 1949, with 
a history of swelling of the left side of the face and neck for the previous 
month. Examination revealed a well-nourished child, not acutely ill, but 
with a firm, hard swelling of the lower portion of the left cheek extending 
down to the neck and posteriorly. The mass was palpably a part of the 
mandible obliterating the buccal sulcus in the lower left cheek intraorally. 
There was no limitation of motion of the lower jaw. The skin was slightly 
taut and red over the mass, which grossly was 5 by 6 em. 

X-rays revealed a multilocular cystic enlargement of the horizontal and 
vertical rami of the left side of the mandible (Fig. 1). The cortex was thinned 
by encroachment from the medullary side but there was no apparent break- 
through of cortex. 

On Dee. 6, 1949, at Michael Reese Hospital, a biopsy taken from the in- 
ferior portion of the mass was reported as a fibroma. Blood chemistry studies 
including calcium and phosphatase were within normal limits. The tumor 
seemed to be growing rapidly, and, since the report on tissue was benign, it 
was decided to remove the entire tumor mass. This was done on Jan. 6, 1950, 
at Michael Reese Hospital under endotracheal anesthesia, incision extending 
from the mastoid process below the angle of the mandible to the submental 
area. The mass was found to be well encapsulated and, much to my amaze- 
ment, shelled out in one piece, the size of a good sized hen’s egg, leaving a good 
lingual plate of mandible as well as coronoid and condyle intact. The post- 
operative course was uneventful. The pathologic report on tissue was the 
same as biopsy, a fibroma, the opinion being that this was a case of fibrous 
dysplasia of the mandible. Follow-up x-rays (Fig. 2) revealed regeneration 
ee A the Department of Maxillo-facial Surgery, Michael Reese Hospital and Cook County 
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of bone filling in the defect created by the tumor, and no recurrence to date. 
There was no visible deformity and no arrest of development apparent in the 


jaw. 





Fig. 1.—-X-ray of Case 1 showing lateral view of left side of the mandib!e with multilocular 
cystic lesion. 





Fig. 2.—X-ray of Case 1 showing postoperative lateral view of left side of the mandible. 


Case 2.—S. C., a 21-year-old white girl, was first seen by me on Feb. 3, 
1950, with a history of progressive enlargement of the chin for the previous 
five months, beeoming painful intermittently for a few days in the previous 
month. 
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Examination revealed a well-nourished, well-developed white girl, not 
acutely ill, but presenting with a marked swelling of the entire chin, to twice 
The skin over the swelling was slightly red, and the mass was 


normal size. 
There was no limitation of motion of the 


palpably very firm but not tender. 
lower jaw, all lower teeth were firm and vital, and there was obliteration of 
the labial suleus anteriorly by the tumor mass. X-rays revealed an expansile 
lesion of the mandible with thinning of the cortex and marked trabeculation 





Fig. 3. Fig. 4. 
Fig. 3.—X-ray of Case 2 showing lateral view of the mandible with expansile lesion of 
anterior portion of the mandible. 
Fig. 4.—X-ray of Case 2 showing occlusal 
scattered irregular areas of rarefaction. 


view of lesion with thinning of cortex and 





Fig. 5.—X-ray of Case 2 showing postoperative lateral view of the mandible with orthodontic 
appliance on the lower dental arch. 

and seattered irregular areas of rarefaction (Figs. 3 and 4). <A skeletal sur- 

vey of principal bones did not reveal any other lesions. Laboratory studies 

including blood calcium and phosphorus were all normal, excluding para- 


thyroid tumor. 
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Even though the patient was five to six months’ pregnant, it was decided 
to resect the tumor mass as it was growing rapidly. The upper and lower 
| teeth were banded by an orthodontist so as to immobilize the mandible post- 
operatively to prevent pathologie fracture. 

On Feb. 15, 1950, at the Edgewater Hospital, the tumor was removed 
surgically via a submental incision. The tumor mass was gray, pink and 








Fig. 6.—The areas show the characteristic structure of a fibroma, with a herringbone or 
whorl pattern of the collagenous fibers. The fibroblasts are small, spindle-shaped cells and are 
present in normal numbers between the fiber bundles. 





Fig. 7.—In_ some areas of the tumor the fibrous tissue reveals all transitional stages from 
hyalinization of the ground substance to the formation of miniature bone spicules. Most of 
the latter are not calcified but persisted as osteoid tissue. 











1198 ARNO LESHIN 





Fig. 9. 


Fig. 8.—This area is characterized by the presence of variably large trabeculae of im- 
mature bone, calcification of which has progressed fairly well, but areas of osteoid tissue are 
quite conspicuous. 

Fig. 9.—Area which is characteristic of a giant cell node. Large giant cells containing 
up to twenty or more nuclei are almost evenly distributed over the area. 
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granular, and friable and had to be curetted out. This was done thoroughly 
leaving only the lingual plate of cortex of the mandible from the right first 
molar to the left first molar. All teeth were left in situ even though the apices 
of the anterior teeth were exposed after the tumor was removed. Because the 
pathologist could not be certain as to whether the tumor was benign from the 
frozen sections and also because of the pregnancy, it was deemed best to close 
the wound leaving a defect due to absence of the mental area of the jaw (Fig. 
5), and do a restoration of the chin by bone graft after the pregnancy was com- 
pleted or at some later date. The convalescence was uneventful and a few 
months later the patient delivered a full-term baby girl. 

The pathologist reported, “The histological examination of the tissue re- 
veals the striking differences of closely related areas. At least four types of 
tumor tissue ean be differentiated, characterized by the predominance of (1) 
fibrous tissue (Fig. 6), (2) osteoid tissue (Fig. 7), (3) immature bone (Fig. 8), 
and (4) giant cells (Fig. 9). The pathological diagnosis of the tissue is that of 
fibrous dysplasia of bone showing a simultaneous development of all the pos- 
sible variations observed in this disease of the skeleton, namely, fibroma, 


osteoid osteoma, ossifying fibroma, and giant cell node.” 


Comment 


It is futile to speculate at length on the possible etiology of either mono- 
stotie or polyostotie forms of fibrous dysplasia. There is little evidence that 
trauma or infection or neoplastic disorders or heredity is a factor. No con- 
sistent anatomic abnormalities have been observed in any of the endocrine 
glands of the affected subjects. This fact and the focal distribution of the 
bone defects suggest that the sole cause of this disease does not reside in a 
specifie form of glandular dysfunction.* 

As in the eases cited here, the only treatment appears to be surgical re- 
moval of the tumor. The mandible is most frequently affected of the face 
bones, and, when the tumor presents as a deformity, it must of necessity be re- 
moved surgically and need not be treated radically, as by resection of the 
entire bone of the area, as recurrence is only local and can again be removed 
locally, if necessary. In the ease of the l-year-old child there was complete 
regeneration of bone to obliterate the defect. In the case of the 21-year-old 
girl there was complete restoration of the chin by bone, grafted from the iliac 
crest. 

Summary 

Two eases of monostotic fibrous dysplasia have been presented with com- 
plete ease histories and pathologie reports. One case appears to be the earliest 
age recorded and the other appears to be unusual in its simultaneous de- 
velopment of all possible variations observed in this disease of the skeleton. 
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THE BIOPSY PROCEDURE: A PLEA FOR BETTER CASE HISTORIES 
JOHN K. Youna, A.M., D.D.S.,* San FrRANcisco, CAuir. 


IOPSY is the removal of tissue for microscopic examination. Either a part 

or all of the lesion may be removed for study. Its purpose is to arrive at an 
early and accurate diagnosis of the disease process in question. Also, the 
progress of disease may be followed through a series of biopsy studies. The 
speed of diagnosis varies from a few minutes to a few days and the accuracy 
may approach one hundred per cent under optimum conditions. 

If a good description of the gross characteristics and the clinical course of 
the lesion is forwarded with the specimen the pathologist can complete the 
history by adding his histopathologie findings. We then have a record of great 
value—a correlation has been established between the clinical and microscopic 
findings, and both surgeon and pathologist have learned a little more. 

Let us remember the words of the great Osler who said, ‘‘A man’s practice 
is as his knowledge of pathology,’’ or the utterance of Prof. S. B. Wolbach, 
who, in an address before the American Society for Control of Cancer, said, 
‘A good surgeon should be a good pathologist.’’' The oral surgeon who is 
unwilling to become a good oral pathologist through study and consultation 
with pathologists should desist from the practice of surgery. 


Indications for the Biopsy 


Where a careful and thorough examination fails to arrive at a diagnosis or 
to explain the course of a lesion, a biopsy is indicated. Whenever an indolent 
lesion is slow in healing, especially in the oral cavity, the surgeon is justified in 
suspecting malignancy and performing a biopsy. 

Biopsy has sometimes been neglected because of the fear that the procedure 
may disturb a quiescent tumor or result in the spread of a malignant lesion. 
This is a theoretical possibility but practical experience has shown that it seldom 
occurs. To circumvent this remote possibility the biopsy should be done only 
after all plans are completed for follow-up therapy: surgery or radiation.* 
Wherever possible the tumor or other lesion of the mouth should be removed 
in its entirety. This greatly minimizes the danger of causing metastasis and 
usually eliminates the necessity for further surgery. 

For the dentist, the best disposition of most cases of suspected or proved 
cancer is to refer the patient to a competent surgeon, a tumor clinic, or a hos- 
pital. All dentists should, however, be capable of carrying out a proper biopsy 
procedure should the necessity arise.* 


Presented as part of 
cisco, Calif., Sept. 27, 195 
*Professor of Bacteriology and Pathology, College of Physicians and Surgeons, A School 


of Dentistry, San Francisco 3, Calif. 


the Course in Oral Surgery, Letterman Army Hospital, San Fran- 
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The Case History 

A complete gross description and clinical history of the lesion are a vital 
part of the biopsy procedure. A complete and orderly history should accompany 
each specimen submitted to the pathologist for histopathologie examination. 
Under these cireumstanees the pathologist can render his best services and our 
knowledge of disease processes will increase through a correlation of clinical 
and histopathologic characteristics. The examination of the lesion as it exists 
in the mouth should be thorough and orderly and should inelude the following 
eight essential points: 

1. Location —The exact location of the lesion should be given by reference 
to the common anatomical landmarks of the mouth. Diagrams will often aid in 
establishing the location of the lesions, as well as their approximate size and 
shape. 

Lesions on the gingiva can be located according to their relationship to the 
facial, lingual, or proximal surfaces of adjacent teeth. Central lesions of the 
jaws ean likewise be related to the roots of adjacent teeth. 

2. Size-—The three dimensions of a lesion, length, breadth, and height, can 
be accurately measured with a Boley gauge or better with a small intraoral 
ealipers.* The size of small lesions is reported in terms of millimeters; larger 
crowths, in terms of centimeters. 

3. Color.—The color of the involved area should be compared with that of 
the surrounding normal tissues. Even minor shade variations from the normal 
pink color of the oral mucosa should be reported, as well as different color zones 
within the lesion itself. 

4. Shape-——The general contour and nature of the surface of the lesion 
should be recorded. For example, a growth may be spherical with a smooth 
surface or again it may be spherical with a rough, papillated or ulcerated sur- 
face. In studying the oral tumors it must be kept in mind that many of these 
growths are covered by oral mucosa and that this mucosa will retain, to some 
extent, the appearance of the surrounding normal areas. A fibroma growing 
out from the tongue, for example, may be covered by a mucosa whose epithelium 
is differentiated into papillae. The tumor, however, cannot be called a papilloma 
as the papillated mucosa is only a covering. The underlying connective tissue 
tumor mass itself is in no sense papillated. A true papilloma, on the other hand, 
consists of papilliferous outgrowths of the mucosa itself. 

5. Attachment.—The nature of the base of a tumor should be described as 
to whether it provides a stemlike (peduneulated) or broad (sessile) attachment 
to the underlying tissue. 

6. Consistency—The consistency of the lesion should be determined by 
palpation. The surrounding normal tissue is also palpated for comparison. 

7. Mobility —While palpating the mass, especially around its base, it is 
possible to determine the degree of fixation of the lesion. An osteoma growing 


*The Leaf Parallelo Guide, manufactured by the Acri-Lux Company of New York, can 
be used as intraoral calipers for measurements. 
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from bone is, for example, completely fixed ; whereas an encapsulated fibroma or 
lipoma may be freely movable. Locally invasive malignant growths tend to be 
quite firmly fixed to the surrounding tissues. The degree of induration is of 
great importance. 

8. Secondary Changes.—Signs of inflammation, hemorrhage, necrosis, or 
uleeration should be carefully noted and recorded. 


After the above physical characteristics have been carefully recorded, one 
should proceed to the clinical history of the lesion, which must include the 
following items: 

1. The Duration of the Lesion—The patient is questioned as to the time 
when the lesion was first discovered. 


2. Rapidity of Growth.—The patient should be asked to relate any changes 
which have oceurred since the lesion first appeared. A specific answer as to 
increase in size is desirable so that the growth rate may be ascertained. 


3. Symptoms.—Questions regarding the painfulness or other symptoma- 
tology of the lesion should be judiciously asked. 

4. Previous Treatment.—It is imperative to discover any previous treat- 
ment, medical, surgical, or radiological, which has been employed to combat the 
lesion in the past. 

5. Other Neoplasms.—The careful oral surgeon will determine the presence 
of tumors in other areas of the body; or the former presence of such tumors. 
An oral tumor may be metastatic. 

6. Regional lymph nodes must be palpated and any lymphadenopathy must 
be recorded. 

7. Etiological Factors.—All local or systemic factors which might have an 
etiological relationship to the lesion should be listed. Such traumatie or irrita- 
tive factors as cheek biting, caleareous deposits, orthodontic appliances, rough 
restorations, dentures, tobacco, aleohol, drugs, spicy foods, or inadequate diet 


should be noted. 
Methods for Obtaining the Specimen 


In the oral region many biopsy techniques which are used elsewhere in the 
body are not applicable. For example, the needle (aspiration) biopsy, the 
punch biopsy, the frozen section, and the Papanicolaou technique are of little 
or no use in the mouth. 

In almost every case oral biopsy should consist of surgical excision or 
surgical incision. In the great majority of cases complete surgical excision 
provides us with our biopsy specimens. The scalpel should be very sharp, and 
clean cuts a few millimeters beyond the limits of the lesion and deep enough to 
inelude the entire base should be carried out. The tumor or other lesion can 
often be held by means of a suture passed through its middle or in the beaks 
of smooth forceps. It should never be grasped with serrated forceps or other 
pinching instruments. Care must be taken to avoid use of antisepties which 
might stain the tissues to confuse the diagnosis. Alcohol of 70 per cent strength 
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may be safely used. The local anesthetic agent must not be injected directly 
into the lesion, lest false appearances of edema be imparted to the specimen. 
Some surgeons who are interested in increasing their knowledge of pathology 
like to bisect the specimen in the fresh condition. If this is done the history 
should inelude a description of the eut surface of the lesion. Describe the 
resistance encountered to the passage of the knife (or preferably a sharp razor 
blade), the presence or absence of a capsule, the character of the stroma, the 
color of the cut surface, the amount of bleeding, bulging, or retracting of the 
surface, greasing of the blade or the sound of gritty calcified material. Any 
fluids contained within cavities should be saved for examination. The specimen 
must be placed immediately in a wide-mouthed bottle containing at least twenty 
times more 10 per cent formalin (4 per cent formaldehyde) than the volume 
of the specimen. Do not use any other fixative unless instructed to do so by 
your own pathologist. Salt water, aleohol, iodine, formocresol, mouthwash, ete., 
are absolutely unsuitable as fixative agents and must not be used. Formalin 
is cheap, nonecorrosive, and relatively stable. New solution should be obtained 
from time to time to prevent the development of excess acidity. 

If the surgeon feels that cauterization is called for he must remove the 
biopsy specimen with the knife first, as cauterized specimens are of little value 
for microscopic study. 

When complete excision is not indicated, a representative portion of the 
lesion may be removed. Care must be taken to make the specimen large enough 
and to include adjacent normal tissue. The incision should extend below the 
deepest extension of the process. 

Where roentgenograms are of value in diagnosis a description of the radio- 
logical findings should be ineluded in the history. It is good procedure to 
send such roentgenograms with the history and specimen to the pathologist. 


Precautions 


1. Do not delay. If you suspect cancer get busy. Refer the patient imme- 
diately to a competent surgeon, tumor clinic, or hospital. If this is impossible, 
arrange for follow-up therapy, remove the biopsy specimen, and send it to the 
pathologist at once. No case of suspected cancer should be carried for more 
than a few days from the time of the first examination until treatment is started. 

2. Prepare a good case history to accompany each specimen sent to the 
pathologist. 

3. Submit roentgenograms whenever they may be of value. 

4. Remove the entire specimen with some normal tissue where possible. 

5. If subtotal excision is carried out be sure the sample is representative 
and that normal tissue has been ineluded. 

6. Avoid colored disinfeetants—use 70 per cent alcohol. 

7. Avoid injecting local anesthetie solution directly into the specimen. 

8. Avoid serrated forceps; use smooth foreeps or a ligature to hold the 
specimen. 

9. Use a sharp knife or blade to remove the specimen. Do not use punehes 


or other types of sampling devices. 
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10. If you must cauterize, obtain the specimen by cutting it out before 
cauterization. 

11. Use wide-mouthed jars. 

12. Use a large volume of fixative. 

13. Use 10 per cent formalin (4 per cent formaldehyde). 

14. Pack the specimen carefully to avoid breakage. Flexible plastic bottles 
are preferable to glass for shipment. 

15. Be sure all specimen jars are carefully labeled. 

16. Inform the pathologist if the specimen contains calcified material or 
foreign bodies. 

Histopathologic Examination 

Diagnosis.—When the pathologist receives the specimen he proceeds to 
prepare the tissue for microscopic examination. The specimen is often bisected 
so that it may be cut in two directions at once. Most tissues are embedded in 
paraffin and sectioned at about 10 microns on the rotary microtome. Other 
specimens, such as those containing teeth or bone, are first decalcified in acid 
aleohol or by the newer ionic electrical methods. Such specimens are frequently 
embedded in celloidin and sectioned on the sliding microtome. A longer time 
must be allowed for diagnosis where decalcification and celloidin embedding are 
necessary. 

After sectioning, the paraffin ribbon sections are attached to glass slides. 
The paraffin is removed and the dyes, usually hematoxylin and eosin, are applied. 
Cover slips are placed and the slides are ready for microscopie survey. 

The pathologist usually reports the histologic findings first, that is, he lists 
the tissues encountered in the slide. He then describes all deviations from the 
normal; and finally he submits his diagnosis. Sometimes a single specimen is 
not revealing and, if the disease progresses clinically in an untoward manner, 
other biopsy specimens must be submitted. 

The pathologist can often report degrees of malignancy and cell charac- 
teristics which would indicate a possible radiosensitivity of the tumor. The 
progress of treatment, especially in recent chemosurgical methods, can be assayed 
by microscopic study of frequent biopsy specimens. 

From the foregoing discussion it is obvious that the biopsy procedure is 
the combined work of the surgeon and the pathologist. If each does his job 
properly the resulting diagnosis is the fastest and most accurate at our disposal. 
It is well recognized that the only hope for the cancer patient lies in early 
diagnosis and treatment, so none of us in this important work ean shirk his 
responsibility. 

Should the case history procedure seem unnecessarily burdensome, let me 
remind you of the great voids which still exist in our knowledge of disease and 
let me reiterate that it is only through cooperation between the clinician and the 
laboratory worker that these voids can be filled. As an oral pathologist I can 
attest to the benefits I have received through consultation with oral surgeons, 
and I sincerely believe that the relationship is of mutual advantage. 


A sample of a case history from our institution is appended. 


we 
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Case No. 154 (Sample) 
Date: Oct. 22, 1942. 
Clinic: Oral Surgery, College of Physicians and Surgeons. 
Oral surgeon: Dr. S. M. Moose. 
Student observer: Marianna Browning. 
Oral pathologist: Dr. John K. Young. 


Patient’s name: Mrs. Augusta Genwald. 

Sex: Female. 

Age: 73. 

Nationality or race: German. 

Occupation: Housewife. 

Gross description of lesion: The tumor mass is located at the opening of 
the parotid duct on the inner surface of the right cheek. Its size is 1 em. in 
all dimensions since it is spherical in shape. The color is pinkish-yellow, being 
lighter in shade than the surrounding normal mucosa. Upon palpation, the 
mass is found to be rather soft and compressible. The surface is smooth and 
regular. The mass is attached by a pedicle to the underlying tissues. There 
are no signs of inflammation, ulceration, suppuration, bleeding, or necrosis. 
No irritative factor can be seen. The patient has been edentulous for five years. 

Clinical history of the lesion: The patient has known of the existence of 
this lesion during the past two vears. It has increased in size very gradually. 
Its presence has occasioned no pain or other distressing symptoms. At no time 
has it bled or become suppurative. The patient has never before sought medical 
aid in regard to this lesion and no form of therapy has ever been instituted. 


Roentgenographic examination: An intraoral roentgenogram revealed that 
the mass was entirely radiolucent. 

Surgical history: On Feb. 4, 1944, the mass was excised in toto by Dr. S. 
M. Moose. The tumor tissue itself was not cut, but a wide excision around the 
peduneulated base was made and a strand of tissue thought to contain the 
parotid duct was exposed. A ligature was placed around this tissue. (At 
this point the surgery was interrupted for the taking of a Kodachrome picture. ) 
The strand of tissue was then excised. Bleeding was moderate in amount. The 
surgeon ligated this strand of tissue to retain any cystic contents in ease the 
mass proved to be a retention cyst off of the parotid duct. Sutures were taken 
and an uneventful recovery was predicted. 

Study of the cut surface of the excised mass: The mass was bisected longi- 
tudinally with a sharp razor. There was very little resistance to the passage 
of the knife. No gritting sounds were heard, but the razor blade was seen to 
be greased. The cut surface neither bulged nor retracted away from its definite 
capsular limits. The cut surface was predominantly yellow in color with fine 
white strands coursing everywhere through it. The surface was greasy. No 
eystic contents or exudate were encountered. 

Histopathologic examination: Half of the mass was preserved in Kaiser- 
ling’s solution as a gross specimen. The other half was fixed for twenty-four 
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hours in formalin, embedded in paraffin, sectioned at 10 microns, and the 
mounted sections were stained with Delafield’s hematoxylin and eosin. 

Upon naked eye examination, the tissue is seen to be spherical in shape 
with a diameter of 1 em. The border stained predominantly blue and the center 
of the mass shows a honeycom) structure suggestive of adipose tissue. 

Under the microscope the blue border is seen to consist of stratified squa- 
mous epithelium. Beneath this is observed loose connective tissue making up the 
lamina propria mucosae. Beneath this is a denser, cireumferentially disposed 
fibrous connective tissue surrounding an inner mass of pure adipose connective 
tissue. 

The epithelium is atrophic; all other tissues are normal and mature in 
their characteristics. 

Diagnosis: Lipoma. There is no evidence of malignancy. 

Records in the Department of oral pathology: 


Kodachromes: 
No. OPL4T1 (Lipoma in situ) 
No. OPL4T2 (During surgical removal ) 
No. OPL4T3 (Cut section of lipoma) 


Microphotographs: 
No. OPL4T4a Kodachrome 150 X 
No. OPL4T4b Black and white 450 X 


Microslides: 
Filed with patient’s ecard 


Gross specimen: 
No. OPGS4T1 
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ORAL LESIONS OF ERYTHEMA MULTIFORME 


Report of a Case 


GEORGE J. WuHINSTON, D.D.S.,* New York, N. Y. 


RYTHEMA multiforme is a rather common inflammatory skin disorder, 
occurring most often on the face and hands. The oral manifestations of 
this disease, however, are much less frequently encountered, particularly in the 
absence of dermal] lesions. The specific etiology of erythema multiforme has 
not yet been determined, but it has been generally agreed that the onset may 
be associated with a sensitivity to foods and drugs. Considering the dermal 
eruptions, Burket' states that they usually start as edematous or firm papules, 
macules, or bullae which are bright red in color. In the later stages, the color 
approaches that of deep purple. The duration of the eruptions is usually about 
fourteen days. 

The lesions in the oral cavity are encountered on the lips, tongue, cheeks, 
and oceasionally on the gingivae. Initially, reddish areas with blue borders 
are seen. These may be vesicles or bullae. In a very short time these lesions 
rupture and become superficially eroded. They are later covered with a yel- 
lowish opaque substance.’:? In arriving at a diagnosis, it must be remem- 
bered that the most marked symptom is severe pain, resulting in the patient’s 
inability to take solid foods. A slight increase in the salivary flow is sometimes 
noted. The bacteriology is essentially negative, except for a few forms that 
may be seen. No systemic complications are usually found. The prognosis of 
erythema multiforme is good. 

Treatment of the oral lesions is undertaken solely for the alleviation of 
symptoms. There is no definite cure. The disease runs its course and gradu- 
ally regresses by itself. To obtain relief, aniline dyes may be applied topically 
and a bland mouthwash may be used at frequent intervals. Goldman* sug- 
gests rinsing with a solution of one tablespoon of white Karo syrup in warm 
water to obtain temporary relief. He also advocates that patients be placed 
on a soft diet with a daily supplement of vitamins. Burket' recommends the 
use of a boric acid mouthwash to help overcome the discomfort. For topical 
medication, his dye of choice is 2 per cent proflavine. This will also help pre- 
vent any secondary infection. 

Erythema multiforme very often presents a problem in diagnosis. It is 
therefore necessary, in certain instances, that a differential diagnosis be made. 
In the case presented in this article, several other conditions had to be ruled 





*Captain, Dental Corps Reserve. Recently relieved from extended active duty. Case re- 
ported seen in the Periodontia Section of the Dental Clinic;-United States Army Hospital, Camp 
Pickett, Va. 
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out before a definite decision could be made. These included: an allergic 
penicillin reaction, fusospirochetal infection, mucous patches of syphilis, and 
herpetic lesions. 

Case Report 

The patient, a 21-year-old white man, was referred by another dentist for 
examination and diagnosis of lesions on the oral mucous membrane which 
showed unusual characteristics. 

Clinical Examination.—Kxamination revealed two oval-shaped lesions 
about 1% ineh to 34 inch in length. One was on the labial mucosa of the right side 
of the upper lip and the other was directly opposite on the labial mucosa of the 
lower lip. They were confined to the areas just medial to the corner of the 
mouth. The lesions did not extend beyond the turn of the mucosa or the ver- 
milion border of the lips. Consequently, when the mouth was closed only a 
very small amount of the periphery of the lesions could be detected (Fig. 1). 





Fig. 1.—Front view of region of oral cavity. Notice the irregularity of the borders of 

the lips on the right side near the corner of the mouth. This represents the periphery of the 
lesions on the mucous membrane, extending only to the vermilion border of the lips. 
Both lesions were essentially bullous or bleblike in appearance. Each had a 
firm yellowish coating, smooth in consistency. The margins were erythematous 
and slightly raised. The lower lesion had a circumscribed erosion in the cen- 
ter about 4, inch in diameter. The tissue within the eroded area, where the 
superficial epithelium was destroyed, appeared quite raw and red. Consider- 
able pain and discomfort were present. 

History of Existing Lesions.—The patient first noticed a small lesion on 
the mucous membrane of the lower lip near the turn of the mucosa. A deep 
red margin and a gray-white coating were noted. The lesion was not ulcer- 
ative in appearance. On the following day the lesion became larger and a new 
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one appeared on the labial mucosa of the upper lip. At this time the patient 
presented himself at the dental clinic. Assuming the lesions to be fusospiro- 
chetal in origin, systemic penicillin therapy was instituted. No improvement 
was noticed after three days. Instead, the lesions increased in size and be- 
came more painful. At this point, approximately five days after the lesions 
were first noticed, the patient was referred for further evaluation. 

Provisional Diagnosis and Immediate Treatment.—Having learned the 
history up to this time, our first impression was that the increased severity of 
the eruption was due to an allergic reaction to penicillin, as is sometimes seen. 
Subsequently, the penicillin was stopped and sulfadiazine was prescribed, two 
71% gr. tablets every four hours. Laboratory tests were then ordered with 
the idea of eliminating certain other possibilities. 

Physical Examination and Dermatologic Consultation.—No significant ab- 
normalities were found. There were no suspicious skin lesions on any part of 
the body. The dermatologist, after examination of the oral eruptions, agreed 
that the lesions were of an unusual bullous nature. He stated that at the 
present stage it was a little too early to make a definite diagnosis and would 
prefer to follow the clinical course for a while. The possibility of erythema 
multiforme was discussed. It was the opinion of the dermatologist that if the 
lesions were a manifestation of that disease, it was a rare type because of the 
absence of any dermal lesions. 

Past Medical History.— About two months before the onset of the present 
oral lesions the patient was hospitalized for dermatitis venenata, irritant Rhus 
toxicodendron (poison oak). 


Family Background.—l!'or the past few months the patient had been ex- 
tremely worried over ‘‘bad’’ conditions existing at home. He showed a great 
deal of anxiety while being questioned. 

Laboratory Findings.— 

1. Bacteriology 

A. Smear: Dark-field examination was negative for organisms. 
Stained smears did not reveal fusiform bacilli or spirochetes. 
B. Culture: Revealed hemolytic streptococci in very small amounts. 

2. Serology: Negative Wassermann reaction. 

3. Urinalysis: Color, appearance, light yellow, clear; specific gravity, 
1.526; albumin, negative; sugar (qualitative and quantitative), negative; 
white blood eells, rare. 

4. Hematology: White blood count, 11,800; differential count, neutro- 
phils, 74 per cent, lymphocytes, 17 per cent, monocytes, 6 per cent, eosinophils, 
3 per cent; red blood count, 5,372,000; hemoglobin, 15.5 Gm. 

Differential Diagnosis.—The possibility that the lesions were a reaction 
to penicillin had to be eliminated. This was evident when no improvement was 
seen after forty-eight hours on sulfadiazine. Thus, on the seventh day after 
the onset, the eruptions continued to grow in size and increase in severity. 
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The bacteriologic examination ruled out any possibility of a pre-existing 
original fusospirochetal infection. 

Mucous patches of syphilis usually show a slightly raised gray-white 
lesion with an erythematous base. The erosions seen on the existing lesions, as 
stated before, were raw and red in appearance. In addition, bledlike lesions 
as originally found in the mouth are not seen in any stage of a mucous patch. 
These facts, together with the negative serology and dark-field examination, 
eliminated the possibility of mucous patches. 

In the early stages of herpes simplex in the mouth, the lesion consists of 
a small eroded area surrounded by a bright red areola. In the later stages, 
the lesion becomes covered with a thick, yellowish, cheesy-appearing material. 
As the lesions existed in the mouth approximately seven days after the onset, 
herpes could be ruled out, for the yellow surface had already started to erode 
superficially. Such a clinical picture would not be consistent with a diagnosis 
of herpes since the lesions did not simulate any of the stages of this condition. 
In most cases of herpetic lesions, the symptoms should be regressing at this 
point rather than becoming more severe. 


Diagnosis.—On about the tenth day after the onset of the eruptions a 
diagnosis of érythema multiforme was made. This was done after ruling out 
the conditions just mentioned and by taking into account the appearance of the 
lesions, the symptoms, and the clinical course to date. The entire picture 
seemed to favor such a decision. The clinical characteristics were very similar 
to those described in the literature. At this time the dermatologist concurred 
in the diagnosis. 


Treatment.—Having arrived at such a diagnosis, it was advisable to start 
treatment accordingly. For the relief of pain, the measures suggested by 
toldman* were instituted, e.g., topical application of an aniline dye (Berwick’s 
formula: brilliant green, crystal violet, ethyl] aleohol, water) Karo syrup mouth- 
wash, soft diet, and multivitamins. This therapy subsequently proved to be 
quite efficient. 

Clinical Course Following Diagnosis.—On about the eleventh day after 
the appearance of the lesions a second erosion developed on the lower lip. 
Shortly afterward, two separate erosions appeared on the upper lesion. For 
the next four or five days the erosions of both lesions continued to enlarge. 
At about two weeks after the onset, the entire lesions of both lips had increased 
in size so that they now reached the labial frenums and extended slightly 
beyond the corner of the mouth. The margins became hemorrhagic. The 
length of both eruptions was now about 11% to 2 inches (Fig. 2). During the 
next week both lesions began to subside. The pain and discomfort were notice- 
ably less. By the end of the third week only a few remnants of the eruptions 
remained. The eroded epithelial surface had disappeared, but the area as- 
sumed a deep red, raw appearance (Fig. 3). Improvement continued until 
there was no trace of the lesions at the end of the fourth week. The tissue was 


essentially norma] (Fig. 4). 

















Fig. 2. 


Fig. 3. 


Fig. 4. 


Fig. 2.—Lesion on labial mucosa of the right side of the upper lip about two weeks after 
the onset. It is approximately 1% to 2 inches in length. Notice opaque coating on end 
closest to the canine and irregularly shaped eroded area in the center. 

Fig. 3.—Lesion on labial mucosa of the right side of the upper lip three weeks after onset. 
Eroded surface has disappeared and there is more continuity to the surface epithelium. 

: Fig. 4.—Labial mucosa of the right side of the upper lip about four weeks after onset. 
Tissue is essentially normal. No evidence of lesion ramains. Maxillary left lateral incisor 
was extracted during fourth week because of a pulpitis. 
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Comments 
The case presented in this paper represents a rare type of erythema 
multiforme. -Not only was there a complete absence of skin lesions, but also 
the duration of the oral lesions was considered unusually long. Beeause of 
this, the diagnosis of the condition became more of a problem. It is always 
necessary to eliminate carefully all possible etiologic factors. It should be 
remembered that correct treatment planning depends upon correct diagnosis. 
In the work-up of a case certain facts may be revealed which could serve 
as the starting point for still further investigation. With particular reference 
to the case just discussed, such things as the patient’s mental condition or his 
recent dermatosis could act as trigger mechanisms. To uncover more about 
the exciting and predisposing causes of erythema multiforme, research work 
is still necessary. 
Addendum 
After the patient’s discharge from the hospital, it was subsequently learned 
that there were two recurrences of the oral lesions at approximately three-month 
The lesions were of equal severity, requiring hospitalization at other 


intervals. 
institutions in each instance. 
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Anesthesiology 


POSTANESTHETIC NAUSEA AND VOMITING 


JoHN H. Heiser, D.D.S., Kansas Crry, Kan. 


eo the problems faced by the anesthetist, one of the most vexing is the 
nausea and vomiting experienced by the patient following surgery. Al- 
though modern anesthetic techniques have alleviated this problem to a marked 
degree, there is need for further study. 

To quote from Goodman and Gilman,’ ‘‘Vomiting is . . . a complicated, 
coordinated act requiring the interplay of many organic, psychic, and emotional 
factors.’’ 

The purpose in this paper is to determine the incidence of nausea and 
vomiting following surgical procedures under two principal types of general 
anesthesia; to review and evaluate the possible contributing factors; and to 
present the results of the use of two newer drugs in an attempt to eliminate this 
unpleasant eondition. 

These two drugs, pyridoxine and Dramamine, have been employed in a 
series of 432 administrations. One series of patients was given pyridoxine 
hydrochloride (vitamin B,) intravenously, before and after anesthesia for gen- 
eral surgery. The use of this drug was suggested by its past use in the treatment 
of nausea and vomiting associated with other fields of practice. The other, 
Dramamine, was used in a series of anesthesias for oral surgery as symptomatic 
medication. It was used because of its good effect in the treatment of motion 
sickness. The sequence of dizziness, nausea, and vomiting, which occasionally 
follows Penothal Sodium anesthesia, is very similar to the symptoms of motion 
sickness. Macintosh and Bannister? and Mushin and Wood? feel that persons 
who are prone to vomit during sea and air travel are more likely to vomit, or at 
least experience nausea, following anesthesia. 

Many changes of the physiological state, other than those which result from 
the administration of the anesthetic, may influence the incidence of postoperative 
nausea and vomiting. A few of these states are pregnancy, effect of radiation 
therapy, state of nutrition, upsets of metabolism, and neurologie stimuli which 
excite the vomiting center. 

The vomiting center lies in the medulla in the neighborhood of the dorsal 
nucleus of the vagus nerve close to the respiratory center. It apparently ap- 
peared early in the phylogenetic development since the gag reflex is present at 
birth. Best and Taylor* state that this vomiting center may be excited (a) 
reflexly by impulses arising in the stomach, or some other part of the body, 

From the George Washington University Hospital, Department of Oral Surgery. 
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(b) by impulses received from cerebral centers, or (c) by chemical materials 
earried to it by the blood stream. They further state that afferent impulses from 
practically any region of the body may excite the center. The chief route, how- 
ever, is along the vagal or sympathetic fibers of the stomach and abdominal 
viscera. Such things as obstruction or inflammation in the intestines may 
produce vomiting. 

Bing and Haymaker® observed that vomiting is the only gastric symptom 
of hysteria. Further they state that blockage of the flow of spinal fluid may 
cause vomiting by increased intracranial pressure. The increased intracranial 
pressure with migraine headache may be the causative factor of the associated 
vomiting. The intracranial pressure is increased as a result of respiratory 
obstruction and possibly from the effects of anoxia. Increased intracranial 
pressure is suggested by the headache that oecurs following Penothal Sodium, 
in that it can sometimes be corrected by the intravenous administration of 
glucose. 

Let us, first, consider the nausea and vomiting of pregnaney and the use 
of pyridoxine hydrochloride in its treatment. 

Silbernagel and Burt® used intravenous pyridoxine for this purpose and 
obtained complete relief in a group of 38 out of 40 patients. No other treat- 
ment was employed, and improvement in all patients was seen within six to 
twenty-four hours. 

Weinstein and Wohl’ had equally gratifying results in a series of 78 pa- 
tients, using pyridoxine hydrochloride as an adjunct to sedation and dietary 
supervision. 

MecGanity and associates* observed that the blood urea level was sig- 
nificantly lower in normal pregnant women than in nonpregnant subjects. With 
vomiting in pregnancy, the urea content of the blood was definitely lower than 
in normal pregnancy, but both values were restored to normal after the ad- 
ministration of pyridoxine. A study of the blood urea level of patients under 
anesthesia might prove interesting. 

In direct contrast, Hesseltine® proposed that ‘‘the use of pyridoxine, as 
advocated in the literature, for hyperemesis gravidarum is useless and without 
justification. ’’ 

An almost certain sequel of extensive x-ray radiation therapy, to certain 
areas of the body, is nausea and vomiting. Pyridoxine has been used by some in 
the treatment of this distress. 

In their respective studies, Reeves'’ and Maxfield and associates," as well 
as Wells and Popp,”* agree that malnutrition and avitaminosis seem to increase 
the lack of tolerance to radiation therapy. This is substantiated by the results 
of Oppenheim and Lih’*® and Van Haltern'* who obtained satisfying results 
with the use of pyridoxine in reducing the incidence of radiation sickness. 

Scott and Tarleton’® found that they could increase the daily roentgen 
dosage if pyridoxine hydrochloride is previously administered. 
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The immediate nutritional state of the patient may be important when 
considering postoperative nausea and vomiting. It was suggested by Price’® 
that patients who have had excessive starvation and purgation preoperatively 
are more prone to postoperative vomiting. He is supported by Macintosh and 
Bannister* and Rink,'? who feel likewise, that excessive starvation and purgation 
lead to a postoperative state of hypoglycemia and vomiting. Some’® ** advocate 
the preparation of the patient with intravenous glucose for one or two days 
before surgery. Lee'® suggests solid carbohydrates given in small amounts 
after recovery from the anesthetic. Silbernagel and Burt® suggested that the 
nausea and vomiting may be due to hepatie glycogen deficiency, caused by faulty 
fat metabolism, and that vitamin B, may work through its corrective action on 
deranged fat metabolism. 

If faulty fat metabolism can be the precipitating factor in the vomiting of 
pregnancy, it stands to reason that it could well be a factor in, for instance, 
ether anesthesia. Since ether is absorbed in the body fat, it may be capable of 
disrupting the normal metabolism of the tissue and predispose of nausea and 
vomiting. Its slow elimination of taste and odor, of course, may tend in the 
same direction. 

Deep anesthesia will cause an upset of metabolism (ketosis) as suggested 
by Maeintosh and Bannister,? Rink,? and Price® These authors feel that 
faulty administration of the anesthetic plays an important role. The ‘‘swing- 
ing’’? or ‘‘up and down’’?’ anesthesia so alters the environment of the patient 
that vomiting is likely to occur. The presence of anoxia or hypoxia defeats the 
possibility of a smooth anesthesia, and therefore should be constantly kept in 
mind and guarded against. It seems reasonable to suppose that hypoxia so 
alters the chemical balance of the blood that the vomiting center may be 
chemically stimulated. 

The type and depth of anesthesia seem to go hand in hand, influencing 
nausea and vomiting. Price® has written, ‘‘Large and unnecessarily prolonged 
doses of ether are one of the most potent causes of post anesthetic vomiting.”’ 
He suggests, as well as does Rink,’ that relaxation be obtained by the use of 
some muscle relaxant, rather than by the depth of anesthesia. Good relaxation 
permits gentle handling of the organs, thereby lessening the chances of stimula- 
tion of the vomiting center. Mushin and Wood* advance the theory that the 
site of operation and dexterity of the surgeon are two of the principal factors 
influencing postanesthetic nausea and vomiting. Smith’® noted that there was 
an inerease in the incidence of vomiting with the increase of anesthetic time in 
adults. This factor did not alter the incidence in children. Atkins*® and Rink"’ 
say that vomiting. after the first twelve hours is due to factors other than the 
anesthetic. Atkins®® further states that the most likely cause is mechanical 
obstruction and suggests gastric drainage by Wangensteen suction. This is, 
of course, essentially to relieve distention of the abdominal organs. Macintosh 
and Bannister? feel that administration of gases under pressure, and the asso- 
ciated distention of the lungs, has the same effect toward vomiting as distention 


of other body cavities. 
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Krogh*' feels that blood swallowed postoperatively is likely to cause nausea 
and vomiting after dental surgery. He is upheld by Rink” and Price’® who 
feel that swallowed blood following ear, nose, and throat operations may cause 
vomiting. On the other hand, Macintosh and Bannister? state that the presence 
of blood in the vomitus does not mean that the blood caused the vomiting, 
‘‘beeause certainly many patients swallow blood and do not vomit.’’ The blood, 
in this instance, might well be considered the equivalent of a protein meal. 

Those predisposing factors which influence anesthesia, and are under the 
control of the anesthetist or the surgeon, are not all present in every case. 
Modern anesthetic and surgical techniques eliminate to a decided degree such 
things as deep and lengthy anesthesia, shock, anoxemia, and rough handling 
of the tissues and organs. The individual psychologic make-up of each patient 
is, however, always present and influences the postoperative course of each 
administration. 

Price’® stated that migraine sufferers, who vomit during an attack, will 
vomit after the most skillful administration of an anesthetic. 

Various suggested precautions and methods of treatment have been ad- 
vanced in the literature. All authors agree that the administrators of general 
anesthetics should strive for the correction of the physical contributors to nausea 
and vomiting. If these factors could be completely eliminated, they feel that 
there would be no problem. Since complete correction is not possible in most 
instances, other solutions have been searched for through various and sundry 
preoperative and postoperative medications. Gordh and Rydin** used cerium 
oxalate, controlled with placebos, in a series of 165 ethyl chloride and ether 
anesthesias. No effects toward decreasing nausea and vomiting were noted. 
Mushin and Wood* used nicotinie acid. No satisfactorily significant effect on 
the incidence was observed. 

Variances in pre- and postoperative medication have been used in experi- 
ments with some degree of success. Many sedatives will initiate nausea and 
vomiting in some patients. Demerol, observed by Lee,'* and morphine sulfate, 
by Price,’* and many others, caused nausea and vomiting during the postopera- 
tive course. Therefore, it seems reasonable to limit their use as premedication. 

In Series A of this study, because of the established belief that patients 
vomit more readily following the administration of an ether anesthetic, only 
those cases in which this agent was used were selected. Pyridoxine hydro- 
chloride was given in at attempt to control the expected vomiting. In Series B, 
a group of oral surgery cases, using Pentothal Sodium as the principal agent, 
were studied. In this latter group, Dramamine was given in an attempt to 
decrease nausea and vomiting. 

Series A 


In a study of 98 cases, pyridoxine hydrochloride, 100 mg., was given intra- 
venously at the beginning of the anesthesia, and again at completion. Another 
group consisting of one hundred patients who did not receive Bg were used as a 
control group. Patients had no knowledge of the reason for the venipuncture. 
Thus the picture was not clouded by the psychic factor. 
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TABLE TA. SERIES A 


| POOR FAIR | «Goon EXCELLENT |- | TOTAL ia 
Pyridoxine 13 6 14 45 98 
13.9% 26.7% 14.2% 45.2% 
Control 19 28 11 42 100 
19.0% 28.0% 11.0% 42.0% 
Total ~ 32 54 25 87 198 
15.1% 26.1% 16.2% 42.4% 100% 





This table is a ‘breakdown of the results of this study into four specific categories (pre- 
vious page). 

Each patient was followed for a period of forty-eight hours and the results 
tabulated under the following headings: 


1. Excellent—no nausea and vomiting. 

2. Good—nausea, but no vomiting. 

3. Fair—vomiting during first twenty-four hours. 
4. Poor—prolonged nausea and vomiting. 


In this entire series, 41.9 per cent of the patients vomited sometime during 
their postoperative course. Forty-five and nine-tenths per cent of those who 
vomited had received pyridoxine. Forty-six and seven-tenths per cent of the 
women and 20.0 per cent of the men vomited (Table III, Series A). Thirteen 
and seven-tenths per cent of the total patients experienced nausea without 
vomiting, the male-female ratio remaining about the same. 

It is quite universally accepted that women are more prone to experience 
nausea and vomiting. Forty-eight and nine-tenths per cent of those who re- 
ceived pyridoxine had no nausea or vomiting while only 30.0 per cent of the 
control group escaped without nausea and vomiting. 

Dividing the results into the eategories mentioned (Table TA, Series A), 
42.4 per cent of the total number may be considered ‘‘excellent,’’ 52.8 per cent 
having received Bg. 

Sixteen and two-tenths per cent fell in the category of *‘good,’’ 56.0 per 
cent being in the pyridoxine group. Twenty-six and one-tenth per cent were 
considered ‘‘fair’’; of these, 48.1 per cent came from the pyridoxine group. 

Those who experienced prolonged nausea and vomiting (‘‘poor’’) com- 
prised 15.1 per cent of the total. Forty and six-tenths per cent had received Bg. 

The cases were further divided into types of operation (Table ILA, Series 


) 


A), 66.7 per cent being major laparotomies and 33.3 per cent including chest 


TABLE 1B. Series B 


NAUSEA VOMITING» 


NO. OF ANESTHESIA | AND WITHOUT 
CASES SUPPLEMENTS NAUSEA | VOMITING NAUSEA 
Male 47 6 10 0 1 1 During 
12.9% 21.2% 2.2% 2.1% 
Female 160 27 21 6 5 2 
16.8% 13.1% 3.7% 3.1% 1.3% 
Totals 207 33 31 6 7 3 
15.9% 14.9% 2.8% 3.4% 1.4% 


Male and female comparison: Note the higher percentage of nausea and vomiting among 
women. 
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eases, head and neck, and extremities. The percentages of ‘‘excellent’’ of the 
categories are very similar with the less complicated operations showing slightly 
better results: 

There were 24 Levin tubes passed in the group of laparotomies, 23 of which 
showed excellent results. One caused ‘‘gagging’’ and was removed. Four cases 
of prolonged vomiting could definitely be attributed to the postoperative seda- 
tion. One case was traced to the administration of intravenous proteins and 
one patient vomited before surgery. It is interesting to note that there was 
practically no vomiting among the patients following chest operations, even in 
the control group. 

Series B 


Pentothal Sodium was used.:as the principal agent in a group of 207 patients 
undergoing oral surgical procedures of the type that are performed in office 
practice. Of these patients only those who experienced postoperative nausea, 
vomiting, and/or dizziness were given Dramamine. A total of 234 cases were 
done in all with Pentothal Sodium being used as the principal agent in 207. 
O. was administered with 33 (15.9 per cent) of these cases and N,O and O, with 
31 (14.9 per cent). 

Many points were considered in this study (Table IIB, Series B). Forty- 
three and four-tenths per cent of the patients were nervous and apprehensive 
before surgery. Of this number 82.2 per cent were women (Table IB, Series B). 
Seven and two-tenths per cent cried during the recovery period; 86.6 per cent 
of these were women. Dizziness was evident in 6.3 per cent with 92.3 per cent 
among women. Excessive hemorrhage during the operation was noted in 9.7 
per cent of the cases. Poor airways were dealt with in 8.7 per cent, and 3.9 per 
cent exhibited some form of laryngeal or pharyngeal spasm. Immediate 
dentures were inserted for 9.1 per cent, adding a possible factor of gagging. 
The average operating time was 7.9 minutes and the average recovery time, 


38.1 minutes. 
TABLE IITA. SERIES A 














| EXCELLENT | GOOD | FAIR | POOR | TOTAL 
Major laparotomies P 32 13 19 11 75 
Cc 19 6 17 15 57 
Other* 4 15 2 5 2 24 
C 2  S5S5 #1’ ist ££ 
Total 88 26 53 31 198 








A table showing the increased nausea and vomiting among those patients undergoing 
major gynecologic operations. 
*Minor laparotomy, chest, neurosurgery, head and neck, and extremities. 


Nausea but no vomiting was experienced by 6 (2.8 per cent). All of these 
were women, 4 were nervous, two had excessive hemorrhage, one swallowed 
blood, and one was dizzy. Four were given Dramamine which successfully halted 
all nausea. Ten (3.9 per cent) persons vomited. Of this number six felt 
associated nausea and one vomited during surgery. The anesthetic was sup- 
plemented on three occasions: once with O. and twice with N,O and O,. Six 
of this number were apprehensive, two had excessive hemorrhage, and one 
exhibited a poor airway. Dentures were placed for four, and one experienced 
dizziness as a first symptom. 
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Gastrie lavage with sodium bicarbonate was introduced in two cases with 
complete success. Dramamine was given to five with suecess in 2 cases and the 
vomiting in the remaining three cases not prolonged. 

Twenty-four children were operated under N.O and O,. Four (16.5 per 
cent) vomited and two experienced nausea without vomiting. The average 
operating time was 4.2 minutes and the average recovery time, twenty-two 
minutes. 

Three patients operated under divinyl] ether (Vinethene) experienced no 
nausea or vomiting. The average operating time was two minutes and the 


recovery time, ten minutes. 
Discussion 


Considering those anesthesias given for general surgery, the length of 
anesthesia and amount of anesthetic agent seem to have little effect on the 
incidence of nausea and vomiting as long as the course was smooth and the 
level of anesthesia relatively light. Deep anesthesia for even a short period 
was enough to produce vomiting. 

The incidence of nausea and vomiting was apparently not affected by 
operations on the intestines, while extensive gynecologic procedures, such as the 
Wertheim operation, produced more nausea and vomiting. A’ Levin tube and 
Wangensteen suction aid markedly in improving the postanesthetic course of 
patients with abdominal distention. 

The incidence of nausea and vomiting among patients having undergone 
cholecystectomy was very low. That of patients following thoracoplasty was 
low but perceptible, while in those following thoracotomy the incidence was 
almost zero. Why nausea and vomiting in these prolonged and complicated 
cases, in which positive pressure anesthesia is employed, should be so low, is not 
completely understood. It is, however, reasonable to suppose that the employ- 
ment of an oxygen tent for several hours following surgery is the answer. Here 
the use of muscle relaxants, or anesthetic agents that are not quickly metabolized, 
may be a hindrance. Even the patient who is recovered enough to ‘‘talk’’ to 
the anesthetist on the way to the recovery room, may, in the quiet of his new 
surroundings and without stimulation, ‘‘go deep’’ again. His metabolism may 
be so retarded in this quiet state that it is possible for the drugs yet un- 
metabolized to depress the respiration. The presence of O, then would decrease 
the chances of hypoxia and subsequent stimulation of the vomiting center. 

The effects of hypoxia upon the vomiting center are suggested by the high 
incidence of nausea and vomiting, found in this study, following anesthesia with 
the N.O and O,. In these cases, the O2 content of the mixtures was less than 
20 per cent for considerable periods during the administration. Complete 
anoxia, however, for very short periods of time seems to have less effect on this 
score than does partial anoxia (hypoxia) for only slightly longer periods. 

Short and even long (up to one hour in this study) Pentothal Sodium 
anesthesias, as administered in Series B of this study, produced a low incidence 
of nausea and vomiting. The incidence holds true when supplementary agents 
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are used if the O, content of the mixture is above the hypoxia state for each 
patient. (Some patients under anesthesia require O, percentages above 20 per 
cent. ) 

The nausea and vomiting following this type of anesthesia can be partially 
controlled by giving Dramamine, 100 mg., by mouth, as soon as dizziness, nausea, 
or vomiting is experienced by the patient. Gastric lavage with sodium bicar- 


hbonate ean be a helpful adjunct. 


Conclusions 


Pyridoxine, as employed in this study, is possibly of some value in the 
control of postanesthetic nausea and vomiting, though the exact dosage and time 
of administration is not evident. The drug is worthy of further investigation 
for this purpose. 

The administration of drugs in preparing the patient for surgery and the 
use of premedicants do influence the incidence of nausea and vomiting, probably 
by direct action upon the vomiting center. 

The incidence of nausea and vomiting among patients having received com- 
paratively short Pentothal Sodium anesthesias, with or without supplementary 
Some patients who have had Pentothal Sodium, however, 


agents, is very low. 
There is an astounding number of these 


will experience prolonged vomiting. 
who have, at a previous date, had their gall bladder removed. 

The individual idiosynerasy of the patient influences the postoperative 
course to a marked degree. If the patient believes he will vomit, he almost 
certainly will. If he is nervous and upset before surgery, postoperative vomit- 
ing is more likely. Proper preparation of the patient’s mind will go far in the 
control of postoperative difficulties. 

Dramamine appears to be of considerable value for the treatment of post- 
anesthetic nausea and vomiting when used as outlined herein. It is, however, 
of considerably more value if it can be given during the periods of dizziness or 
nausea, rather than waiting until actual vomiting oceurs. 


Summary 

The subject of postoperative nausea and vomiting is discussed. Its proba- 
ble cause is searched for and past investigations into the subject are reviewed. 

Pyridoxine and Dramamine are studied in a series of 432 cases of general 
anesthesia as possible aids to the control of this postoperative complication. 

It is coneluded that, though all physical and metabolic factors are extremely 
important in the control of postoperative nausea and vomiting, they are reason- 
ably controllable by the surgeon or the anesthetist. The one remaining factor 
that exerts the most influence on the postoperative course is the individual 
psyche of the patient. 


The author wishes to express sincere appreciation to Dr. Lloyd Mousel and his staff, Dr. 
Harold W. Krogh, and Dr. Donald Stubbs for the invaluable assistance in the preparation of 
this thesis. 
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Oral Pathology 


BACTERIOLOGY OF DENTAL CARIES 


IHamitton B. G. Roprnson, D.D.S., M.S.,* CoLtumBus, OHI0 


ENTAL caries is a disease which results from bacterial activity. In many 
D ways, activity of the microorganisms involved in the process of dental 
caries is similar to that of bacteria in other diseases. In a few features, it is 
unique. 

Unfortunately diseases in which bacteria actually invade the body of 
the victim are so common that we tend to think that all infecting organisms 
enter the body. Actually, pathogenesis is nothing more or less than imperfect 
adaptation between two or more species regardless of differences in size.’ 
While the parasites of most diseases enter the body, those of dental caries 
remain outside the body, that is, within the oral cavity. In this manner, the 
parasites of dental caries are not using their host as a source of food but 
merely use him as a domicile or habitat while they consume small portions 
of the food which he takes into his mouth. This relationship, it can be seen, 
is far different from that of invasive organisms that actually enter their 
host and, unwisely, destroy him. 

Virulence is an abstraction which is used to indicate the ability of a bac- 
terial group to injure a given host or group of hosts. It is measured in various 
arbitrary manners, i.e., the number of deaths occurring in 1,000 infected an- 
imals or the number of ‘‘takes’’ per 100 experimental injections. Measure- 
ment of the ‘‘virulence’’ of the bacteria of caries does not adapt itself to such 
standards. Probably one of the most important differences between bacterial 
activity in caries and in, let us say, bacterial endocarditis is that in earies the 
organisms have no problem of invasion and little contact with the ordinary 
defenses of the body. They have only the problem of homesteading, of adapta- 
tion to their environment, and survival. This has its adverse effects for it 
probably accounts, in large part, for the lack of immunity following one at- 
tack of dental earies. It should be remembered that the progress of bacteria 
through the enamel follows, rather than precedes, the carious process. The 
bacteria in dental caries never bore or chew thier way into the enamel; they 
simply move passively into cavities produced by their own products. 

Most microorganisms produce their adverse effects by means of exotoxins, 
endotoxins, or allergic phenomenon. The unfortunate effect of the process of 
dental caries simply is destruction of the tooth substance by otherwise innocent 
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products of the microorganisms. Since it appears well established that this is 
initiated as an acid decalcification, and since many oral inhabitants can produce 
adequate amounts of acid from carbohydrate material, the bacterial activity in 
caries should not be difficult to explain. The destructive agent, acid, is simply 
produced as a metabolic by-product of bacterial existence. It is unfortunate 
that surfaces of the teeth on which they colonize are soluble in acid. The 
activity at each episode of acid production is limited so that caries is an ex- 
tremely slow and chronie disease even in its so-called acute form. 

There are still a limited number of investigators who insist that dental 
earies is primarily a proteolytic rather than a decalcifying process. It is in- 
teresting that their concepts should make little difference in the approach to 
the bacteriologic problem in dental caries because the bacterial colonies on 
tooth surfaces could be proteolytic in their activity. The various organisms 
that have been accused of acid production can also destroy proteins. While I 
am not convineed that the process of dental caries is initiated by other than 
acid activity as a result of bacterial metabolism of carbohydrates, I must admit 
the possibility that these same organisms, or other organisms, may augment 
the decalcification by proteolysis at some stage of the process. 

The failure to fulfill Koch’s postulates has often been discussed by those 
considering the possible bacterial cause of dental caries. Briefly, you will re- 
eall, these call for the invariable presence of the bacteria in the infected host, 
its isolation and cultivation for successive generations, the demonstration of 
the disease symptoms when it is inoculated into a susceptible animal, and its 
recovery from that animal. In the first place, Koch’s postulates have not been 
fulfilled for many infectious diseases and failure to demonstrate them is not 
considered as evidence that a given organism does not produce a given disease. 
Moreover, in a disease (dental caries) in which the causative agents do not 
invade the body, the third and fourth criteria are almost impossible to dem- 
onstrate, but other evidence may replace them. Perhaps the technique being 
used at Notre Dame*® may allow the fulfillment of the principles adopted from 
Koch’s work. 

The Dentobacterial Plaque 

Erdl (1843)? deseribed the appearance of a colorless membrane on the 
tooth surface. Although this may have been the dentobacterial plaque, 
Miller*®: ** interpreted it as Nasmyth’s membrane. It is interesting that Miller, 
who probably did more than any other single investigator to establish the 
chemoparasitic cause of dental caries, was adverse to recognizing the role of 
the dentobacterial plaque.** It was G. V. Black* * rather than Miller who 
considered the dentobacteria] plaque essential for the initiation of dental 
caries. Notable contributions to the knowledge of the plaque have been made 
by Dobbs,* Blayney, Kesel, and Wach,* Dietz,’ Stralfors,** °° and Blayney, 
Harrison, Stephan, Miller, Muntz, Hemmens, and Bradel'® '® 17: 15, 24, 26, 27, 2s 
of the Zoller group, among others. Fosdick'’* had discussed some of the 
theoretical] clinical implications of the plaque. In our laboratories, the plaque 








, 
: 
¥ 
H 


yy 


___ . - 
is Jon ESE ie OR ae 


—— 
iets 1X 


————— 





BACTERIOLOGY OF DENTAL CARIES 1225 


has been grown in vivo on a celloidin pontie carried on a removable denture.’*° 
Sections of such plaques and cultural studies" have established actinomycetes 
as important structural elements of the plaque.*! 

It is fairly well established, from studies following initial work of G. V. 
Black, that the dentobacterial plaque is a mass of microorganisms attached 
rather firmly to small areas of tooth surface. The bacterial flora of this plaque 
may vary, but if the total microcosm is of a certain nature it will break down 
to acids, within less than three minutes, carbohydrate materials available in 
the mouth. Before this acid is neutralized decalcification will be initiated. 
Repeated episodes of this acid production in the oral acid factories, the 
plaques, lead to the common lesion of caries, the cavity. 


The Bacteria 


Appleton' has aptly stated that ‘‘the available evidence favors the view 
that dental earies is not a specific bacteria] disease.’’ On the other hand, the 
evidence is strong that dental caries is a bacterial disease. Orland*® has re- 
ported that caries did not occur in animals in the Notre Dame experiment 
free of bacteria but on cariogenie diets. 

Acidogenie (acid-producing) organisms are no doubt of great importance 
in the initiation of dental caries. Orland®® has clearly demonstrated that 
caries does not oeeur in the absence of bacteria. However, efforts to single 
out a particular species of acidogen have been unsuccessful. The chief or- 
ganisms accused of causing dental caries have been streptococci? and lacto- 
bacilli. Observations on bacteria from the mouth in direct smear and from 
various culture media give one the impression of remarkable pleomorphism. 
Unfortunately, much of the work of the past must be considered only of his- 
torical interest because it was based largely on morphologic studies. In our 
laboratories,” the change of lactobacilli to filamentous forms under the in- 
fluence of fluorides in vitro has been observed. This only supplements ob- 
servations of others on various oral species. 

The possible synergistic or symbiotic relationship of oral bacterial species 
has been discussed by several investigators. Probably the best known is the 
suggestion of Fosdick and Wessinger™ that yeasts augment the acid degrada- 
tion of acidogenic bacteria, although Stephan and Hemmens”™* findings cast 
doubt on this cooperative acid production in caries. 

For the sake of completeness, it should be added that there is no real 
reason, at present, to limit the possible culprits to streptococci, or lactobacilli. 
Other organisms, including actinomycetes, can produce acid in sufficient quan- 
tity to cause decalcification of enamel. The rapidity of acid production, the 
utilization of acid by the same, or other, organisms in the plaque, the tolerance 
of the bacteria for its own acid, must be considered. Perhaps Micrococcus 
lactilyticus® is only one of many oral inhabitants that have the capacity for 
rapid reversion of the acid pH of the plaque. If proteolysis has a role, the 
proteolytic ability of these and other organisms must be considered. 

In the mouth, the microorganisms are living in small microcosms with inter- 
relationships as important as those of the flora, fauna, and natural resources of 
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any region on earth. Unfortunately, we study them by removing them from 
their environment, both organic and inorganic. In effect, we attempt to study 
their lives by methods as artificial] as transporting a group of Eskimos to 
Chicago, placing them in a huge refrigerator, and supplying them with de- 
hydrated blubber, refined amino acids, vitamins, and ice cubes. Only by more 
thorough studies of the metabolic and, if you will, social activities of the oral 
biota will we reach a reasonable state of knowledge regarding the bacteria in- 
volved in caries. 

At the present stage of our knowledge, it appears that any one, or group, 
of acid-producing and acid-tolerating microorganisms that can maintain them- 
selves in the environment of the dentobacterial plaque is capable of initiating 
and participating in the process of dental caries. 

A really effective method of caries control will rid the mouth of such 
acidogens and establish a flora which is antagonistic to such organisms but 
yet which is compatible with the normal physiologic activities of the body. 
Such a method has not yet been demonstrated but we do appear to have 
methods which interfere with the metabolic activities of the acidogens, de- 
prive them of the food, or increase the resistance of the tooth. 


Summary 


Dental caries resembles other bacterially produced diseases but differs 
from them in that the organisms concerned live outside the body (in the 
mouth), that they need not invade tissues but simply grow passively into cavities 
produced by their own products, and that they cause their damage not by 
exotoxins, endotoxins, or allergic phenomenon, but simply by the acid they 
produce as a metabolic product. 

The dentobacterial plaque is the microcosm in which the guilty organisms 
colonize. It is a complex organization of different bacterial types living 
in a ‘‘social’’ group. Actinomycetes appear to form its framework but various 
bacilli, cocci, and other forms may be found within its limits. 

There is no evidence that dental caries is a specific bacterial disease but 
rather good evidence indicates that it is a bacterial disease. In the present 
state of knowledge it appears that any one or group of acidogenie organisms 
that can maintain themselves in the environment of the dentobacterial plaque 
is capable of participating as an etiologic agent in the process of dental caries. 
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EXPERIMENTAL AND CLINICAL EVALUATION OF UNACAINE 
HYDROCHLORIDE AS A LOCAL ANESTHETIC AGENT 


MARSHALL I. Nevin, M.D., Evias Epstrern, M.S., ANp Hizuarp R. Nevin, D.D.S., 
BROOKLYN, N. Y. 


INCE the discovery of cocaine’s local anesthetic properties, more potent and 

less toxic local anesthetic drugs have been sought. The synthesis of pro- 
caine in 1905 was a distinct step forward, but progress in the field has since 
been slower than most investigators had hoped. While Monoeaine, synthe- 
sized in 1936, was found to be more potent than procaine and within its toxic 
range, most of the other local anesthetics that have been prepared have shown 
no particular advantage over procaine. 

Several long-acting local anesthetics have been synthesized within recent 
years but these are all more toxic than procaine, and it has been demonstrated’ 
that they act, in part, by producing neural irritation. It would seem, therefore, 
that their use is potentially hazardous in this regard. 

We have recently investigated one of a promising group of meta-amino 
benzoate esters and have found a marked decrease in the subeutaneous toxicity 
of the drug, without the expected decrease in its anesthetic potency. This 
compound, Unacaine Hydrochloride (2-isobutylaminoethyl meta-aminobenzoate 
hydrochloride), is a white crystalline salt, melting at 181° to 188° C. It is 
soluble in distilled water to the extent of 6 per cent at 0° C., 10 per cent at 
25° C., and 14 per cent at 40° C. It is 1.4 per cent soluble in 95 per cent ethyl 
aleohol and slightly soluble in isopropyl aleohol, acetone, ether, and chloroform. 
The structural formula of Unacaine Hydrochloride is: 


4~\ coo CH, CH, NHC, H, 


| hag os, 
“~~ f a 
Toxicity 

In evaluating the toxic dose of Unaeaine, the LD;, was determined by sub- 
cutaneous and intraperitoneal injection into white mice, and intravenous in- 
jection into rabbits and cats. When calculating the numerical value of LD5o, 
the statistical device of summating the animals dying and those living, and 
determining the point at which these two would cross if plotted as curves, was 
employed.” ® 

Subcutaneous LD.,. in Mice.—Healthy white male Swiss mice of 12 to 15 
grams in weight were selected and observed for several days for normality of 
behavior. The mice were then injected, using a fine gauge needle, with the 
various doses of Unacaine. Solutions ranging from 4 per cent to 10 per cent 
were used, with higher concentrations used for the higher doses to avoid 


1228 











vee SM A: 


_— 
Aids 


Bra SOMES Vee peae 


age 


wind bis 





UNACAINE HYDROCHLORIDE AS LOCAL ANESTHETIC 1229 


TABLE I. SUBCUTANEOUS TOXICITY OF UNACAINE ON SWISS MALE WHITE MICE 


MG./KG. DOSE LIVED DIED LIVED (SUM.) DIED (SUM.) 
1,000 t 0 66 0 
1,200 3 l 62 1 
1,400 7 » 59 3 
1,600 6 1 52 4 
1,800 7 0 46 4 
2.000 9 1 39 5 
3,000 8 2 30 7 
3,500 15 5 22 12 
4,000 6 14 f 26 
4.500 l 14 l 40 

LD,» — 3,670 mg./kg. 


leakage. If no wheal formed or if leakage was observed during or after the 
injeetion, the findings on that animal were not ineluded in the results. Ani- 
mals which lived more than twenty-four hours after injection were considered 
to have survived. Table I shows the results of these tests. The LD,;,. of Una- 
caine was 3,670 mg./kg. Parallel studies on Monocaine and procaine, using 
the same strain of mice, resulted in an LD; for Monoeaine of 420 mg./kg. 
and for procaine of 640 mg./kg. These compare with literature figures of 
449 mg./kg.* and 750 mg./kg.,° respectively. Thus, the subcutaneous toxicity 
of Unaeaine is calculated at less than one-fifth that of Monoeaine or procaine. 


TABLE II. INTRAPERITONEAL TOXICITY OF UNACAINE ON SWISS MALE WHITE MICE 


MG./KG. DOSE LIVED DIED LIVED (SUM.) DIED (SUM.) 
500 7 0 59 0 
550 9 3 52 3 
600 19 9 45 12 
650 17 16 24 28 
700 7 16 7 44 
750 0 4 0 48 
LD,, = 644 mg./kg. 


Intraperitoneal LD,,. in Mice.—Another group of white male Swiss mice 
was injected intraperitoneally with 4 per cent Unacaine solution, precautions 
being taken to avoid leakage. As shown in Table IT, the LD;. was found to 
he 644 mg./kg. by this method. Comparable toxicities appearing in the litera- 
ture of 203 mg./kg.° for Monocaine and 124 mg./kg.’ for procaine (other in- 
vestigators’ give a higher LD;. for procaine) indicate that intraperitoneally 
Unaeaine is about one-third as toxie as Monoeaine, and one-fifth as toxie as 
procaine. 


Intravenous LD,, in Rabbits and Cats.—Intravenous LD,;. was determined 
by injection of a 4 per cent aqueous solution of Unaeaine and Monocaine into 
both rabbits and eats. The injections were given into a suitable ear vein of 
the rabbit and the femoral vein of the cat. The substance was injected 
slowly, and if any extravasation occurred, the results in that animal were not 
used in the ealeulations. Table ILI shows the results of this procedure. The 
LDso for Unaeaine was 35 mg./kg. in rabbits and 31.5 mg./kg. in eats. This 
places Undeaine in the same range of intravenous toxicities as Monoeaine and 
proeaine (35.1 mg./kg. and 30.9 mg./kg., respectively®). 





NEVIN, EPSTEIN, AND NEVIN 


TABLE IIT. INTRAVENOUS Toxicity OF UNACAINE ON RABBITS AND CATS 


MG./KG. LIVED | DIED | LIVED (SUM.) l ‘DIED (SUM.) <a 
~ Rabbits ; 
30 
35 
40 
50 
60 
LD, = 35 mg./kg. 


Cats 


9 


9 


LD. = 31.5 mg./kg. 





Anesthetic Potency 


Anesthetic potency was evaluated by two methods, instillation of solu- 
tion into the rabbit’s conjunctival sae, and sciatic nerve block in the intact 
guinea pig. 

Anesthetic Potency by Instillation Into Rabbit’s Eye.—This time-honored 
method of determination of anesthetic potency involves instillation of various 
concentrations of anesthetic agent into the rabbit’s conjunctival sac. Pres- 
ence or absence of anesthesia is then determined by the status of the corneal 
reflex. This method is now considered to be defective in that the absorptive 
power through the corneal mucosa, as well as the potency of the anesthetic 
drug itself, governs the duration of anesthesia. Several concentrations of 
Unacaine and Monocaine were compared in this manner; the results are listed 
in Table IV. Unacaine was found to be less effective than Monoeaine in in- 
ducing this type of anesthesia. 


TABLE IV. TopicaAL ANESTHESIA ON CORNEA OF RABBITS 
~ AVERAGE LENGTH ANESTHESIA 
WITH MONOCAINE (MINUTES) 











AVERAGE LENGTH ANESTHESIA 

YJ SOLUTION WITH UNACAINE (MINUTES) 
2 26 46 
1 20 38 
VP) 11 28 


| 








Anesthetic Potency by the Sciatic Nerve Block in the Guinea Pig.—This 
method of determining anesthetic potency, introduced originally by Shackell,* 
has the advantage of using an intact animal under conditions not unlike those 
in clinical practice. The method involves the placing of a constant volume of 
the solution to be tested (0.2 ¢.c.) around the sciatic nerve by injecting into 
the bony furrow between the trochanter of the femur and the vertebral col- 
umn. Anesthesia is evidenced by the disappearance of sensation in the area 
of the leg representing the sensory distribution of the sciatic nerve. The 
reader is referred to Shackell’s original work for a complete description of the 
procedure. To check the accuracy of Shackell’s landmarks we incorporated 
a small amount of methylene blue in several solutions and sacrificed the ani- 
mal after blocking the sciatic nerve. The results obtained by this method are 
listed in Table V. It will be noted that Unacaine gave anesthesia of longer 
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Scratic NERVE BLOcK IN GUINEA PIGS 











AINE ~ MONOCAINE | PROCAINE 


Total number of animals, 21 


*Volume injected held constant at 0.2 c.c. 
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duration than Monoecaine at the same concentrations. Thus, 1 per cent Una- 
caine gave anesthesia lasting fifty-one minutes, 1 per cent Monocaine, forty 
minutes, and 1 per cent procaine, twenty-one minutes. 

Table VI summarizes the results of toxicity and potency observations on 
Unaeaine, Monoeaine, and procaine. 


TABLE VI. 


Subeutaneous 
(White mice) 


Intraperitoneal 
(White mice) 


Toxicity 


Intravenous 
(Cat) 
Corneal _ 
(topical) 
1% 


(Rabbit) 


Potency 


Seiatic nerve 
block 1% 
(Guinea pig) 


LD5o 
Relative 
value 
L I so 
Relative 
value 
LD,» 
Relative 
value 
Minutes 
Relative 
value 


Minutes 
Relative 
value 
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{ARY OF TOXICITY AND POTENCY 


~ MONOCAINE PROCAINE 














Clinical Study 


3,670 mg./kg. — 449 mg./kg. 750 mg./kg. 

0.2 1.7 ] 

644 mg./kg. 203 mg./kg. 124 mg./kg. 
0.2 0.6 1 

31.5 mg./kg. 35.1 mg./kg. 30.9 mg./kg. 
1 0.9 1 

20 38.0 ais 

51 40.0 21.8 
2.3 1.9 1 


Clinical observations on Unaeaine as a dental local anesthetic, covering 
3,667 ease histories, indicate that this newer local anesthetic differs consider- 
ably from proeaine and Monoeaine in respect to its induction time, intensity, 
and duration. While toxicity findings are somewhat difficult to evaluate on a 
clinieal basis, investigators report that the incidence of unpleasant postinjec- 
tion reactions appears to be much lower than those usually associated with 
procaine. Nausea, perspiration, pallor, trepidation, and fainting are usually 


considered to be signs of mild toxicity. 


Induction Time.—Clinical records indicate that Unaeaine solutions of 15 
mg. per ecubie centimeter produce anesthesia more rapidly than those contain- 
ing 20 mg. per ecubie centimeter of Monoeaine. 
ever, Unaeaine exhibits a marked advantage in induction time over procaine 
and Monoeaine. Unaeaine solutions of 20, 30, 38, and 40 mg. per eubie centi- 
meter provided a much shorter onset period than 2 per cent or 4 per cent pro- 


In higher concentrations, how- 
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caine, or 2 per cent Monocaine solutions. While the results with 20 mg. per 
cubic centimeter of Unacaine with epinephrine 1:100,000 indicated adequate 
anesthetic depth and low toxicity, it was found that duration of anesthesia was 
relatively short. 

Infiltration anesthesia with all Unaeaine solutions, from 20 mg. per cubic 
centimeter to 40 mg. per cubic centimeter, was almost instantaneous. The 
operator was able to begin his work as soon as the needle was removed from 
the tissues. Symptoms of mandibular and infraorbital anesthesia would fre- 
quently appear in thirty seconds, and complete surgical anesthesia was fre- 
quently obtained in ninety to one hundred twenty seconds. 


Intensity of Anesthesia—tFrom clinical reports, Unacaine appears to 
maintain anesthesia at maximum intensity for an average of ninety minutes, 
while procaine anesthesia seems to reach the peak of its intensity shortly after 
injection and then drops until the solution is eliminated from the tissues. 
Unacaine anesthesia seems to maintain a deep level of intensity for well over 
an hour, and when anesthesia disappears, it goes quite rapidly. A number 
of patients have remarked that anesthesia was present at one moment and 
gone the next. Symptoms of anesthesia with Unacaine are closely related 
to those of Monocaine and procaine, with the characteristic ‘‘tingling’’ or 
‘‘pins and needles’’ feeling during the initial stages and, in some cases, at 
the time when anesthesia is dissipated. 

Duration of Anesthesia.—Anesthetie duration is usually proportional to 
potency, but Unacaine seems to be an exception to this rule. A number of 
the so-called ‘‘strong’’ local anesthetics used in dentistry will frequently 
maintain anesthesia for a period of four to eight hours after the injection. 
Unaeaine, on the other hand, provides a shorter duration, averaging about one 
hundred two minutes in the 38 mg. per cubic centimeter Supranol 1 :60,000 
concentration (see Table VII). The 38 mg. per cubic centimeter Supranol 1:- 
100,000 dilution provides an average duration of sixty-five minutes. 


TABLE VII. LENGTH OF ANESTHESIA (4 PER CENT UNACAINE HClI-1:50,000 EPINEPHRINE) 











TYPE OF OPERATION TYPE OF INJECTION NUMBER OF : | ~ AVERAGE LENGTH OF 
INJECTIONS ANESTHESIA 


Extraction and Infiltration 38 105 min. 
Surgery nerve block 55 105 min. 
Cavity preparation Infiltration 68 95 min. 
and pulp Extirpa- nerve block 44 105 min. 
tion 

















Summary 205, 102 min. 





While Unacaine’s shorter duration may occasionally necessitate a second 
injection, most research workers in the field feel that this shorter duration 
is of marked advantage in the average case. It has been shown that the ideal 
local anesthetic should cover the operative period and then disappear. Pro- 
longation beyond this period is more likely to interfere with the tissue func- 
tions: and may, in some cases, endanger their vitality. 

Certainly, for dental purposes, the most desirable local anesthetic is one 
which permits intense anesthesia during the operative period only, and is then 
dissipated as soon as possible upon completion of the operation. 
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Toxicity.—As previously mentioned, it is difficult to evaluate local anes- 
thetic toxicity on a clinical basis since psychic disturbances will sometimes 
simulate toxie manifestations. While animal evaluations have provided a 
quantitative evaluation of Unacaine’s safety, clinical observations can, at best, 
be considered only as a qualitative measurement. Nevertheless, it is most in- 
teresting to note that in 2,556 cases of the highest concentrations analyzed, 
Unaeaine was listed as nontoxic in 97.5 per cent. There were no reports of 
severe toxic manifestations. Only 2.5 per cent were classified as ‘‘mildly 
toxie,’’ and this group included fainting, nausea, pallor, and perspiration, all 
of possible psychie origin. 

In many cases the clinical observer stated in his report that the mild toxie 
reaction which occurred did not appear to be produced by the anesthetic 
per se. 

Only 0.7 per cent of all injections of the highest concentrations gave any 
indieation of postinjection complications such as pain, sloughing, and dry 
sockets. 

Surgical eases included simple extractions, the removal of impacted teeth, 
alveolectomies, cyst enucleations, apicoectomies, and surgery of the soft tis- 
sues. Under the classification cavity preparation and pulp extirpation, a fairly 
high pereentage of jacket-crown and root canal therapy was performed. 


TABLE VIII. CLINICAL SUMMARY 
"ANESTHETIC FORMULA: 38 MG./C.C. UNACAINE HCI-EPINEPHRINE 1:60,000 
| | CAVITY PREPARATION AND | 
| 

















EXTRACTION AND SURGERY PULP EXTIRPATION | SUMMARY 
(IN 
INFILTRATION | NERVE BLOCKS | INFILTRATION | NERVE BLOCKS | PER CENT) 
Number of 
injections 828 1,010 414 304 
Anesthesia 
Profound 798 964 388 273 94.8 
Fair 29 41 23 23 4.5 
Poor 1 5 3 8 0.7 
Toxicity 
Normal 807 984 406 294 97.5 
Mild 21 26 8 10 2.5 
Severe 0 0 0 0 0 
Postinjection 
Normal 823 1,005 410 300 99.3 
Abnormal 5 5 4 4 0.7 





Penicillin Compatibility —Unacaine, like Monocaine but unlike procaine, 
does not form an insoluble penicillin salt. Therefore, Unacaine-penicillin 
solutions may be used for simultaneous administration of the antibiotic and 
anesthetic. Surgical anesthesia will follow the Unacaine-penicillin injection, 
and a high local penicillin level will be maintained as long as the Supranol 
content of the solution prevents absorption. Following the dissipation of 
anesthesia, a secondary penicillin blood level is established. 


Dermal Sensitivity.—Preliminary studies on procaine-sensitive individuals 
suggest that Unacaine may not produce dermatitis. For some time research 
workers have felt that the para-aminobenzoie acid portion of the local anes- 
thetic molecule was responsible for the production of dermatitis. Since Una- 
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caine is a meta-aminobenzoic acid derivative, it may be found to be noni?ritat- 
ing to individuals who have been sensitized to procaine. A limited study, in 
which Unacaine produced negative skin tests in a number of procaine-sensi- 
tive individuals, is encouraging, but additional work will have to be done be- 
fore definite conclusions may be drawn. 


Conclusions 

Unacaine Hydrochloride is a safe, efficient local anesthetic possessing a 
number of advantages over procaine. 

1. On subcutaneous injection it is approximately five times safer than pro- 
caine on a gram-for-gram basis. In clinical concentrations (38 mg. per cubic 
centimeter) it is about two and one-half times safer than a procaine 2 per 
cent solution when injected subcutaneously. 

2. Unaeaine is at least twice as potent as procaine on a gram-for-gram 
basis. 

3. Since Unacaine has no intravenous toxicity advantages over procaine, 
jit is quite likely that its low subeutaneous toxicity indicates that it is par- 
tially detoxified in the tissue fluids. 

4. Unacaine anesthesia is established almost immediately after injection 
and is maintained at maximum intensity for about one to one and one-half 
hours, after which it abruptly leaves. Procaine, on the other hand, appears to 
require more time to establish anesthesia following the injection, and its anes- 
thesia plane then seems to begin to taper off until anesthesia gradually dis- 
appears. 

5. There is some evidence to indicate that Unacaine is less likely than pro- 
caine to produce allergic reaction and dermatitis, and this is probably because 
of the meta position of the amino group on its benzene ring. 

6. The incidence of mildly toxie symptoms with Unacaine is very low, 
with no report of a single case of severe toxic manifestation in 3,667 case 
histories. 

7. Clinical studies with Unacaine show an extremely low incidence of 
any postinjection complications. 

8. Unaecaine, like Monocaine, but unlike procaine, is compatible with 
penicillin and does not precipitate and form the penicillinate salt when used 
as the solvent for crystalline sodium penicillin. 
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Bacteriology 


HYALURONIDASE-PRODUCING MICROORGANISMS FROM 
HUMAN SALIVA* 


INGA R. MAHLER, M.S., AND VINCENT F. Lisanti, D.M.D., Boston, Mass. 


INCE the discovery by Duran-Reynals (1928) that vaccinial infection in 

rabbit skin is enhanced by the simultaneous injection of testicular extract, 
there has been a sustained interest in the possible role of ‘‘spreading factors’’ 
in infections (Duran-Reynals, 1942). Among spreading factors—substances 
capable of increasing tissue permeability—hyaluronidase has attained prom- 
inence. This enzyme, which hydrolyzes hyaluronic acid, a high molecular 
weight constituent of intercellular ground substance, was established by Chain 
and Duthie (1939) as the ‘‘spreading factor’’ found in testicular extract. 
Hyaluronidase has also been obtained from extracts of certain invasive micro- 
organisms, venoms, and some poisonous insects. 

In recent years, Béquignon and associates (1948) reported that attenuated 
Pasteur virus became infective for guinea pigs when injected with dog saliva. 
Viscosimetric tests disclosed the presence of hyaluronidase activity in normal 
dog saliva. 

Lisanti (1950) tested viscosimetrically saliva samples of 64 individuals and 
reported the presence of hyaluronidase activity in 48 of these cases. In a subse- 
quent study of saliva samples of 300 persons, only 10 showed no hyaluronidase 
activity. The individuals demonstrating no enzyme activity were found free 
of dental caries, periodontal disease, and upper respiratory disturbanees, aec- 
cording to an independent judgment based on clinica] examination. An at- 
tempt was made to recover possible hyaluronidase-producing microorganisms 
from samples of human saliva which showed a decisive reduction in viscosity 
of hyaluronie acid. 

Methods and Materials 

The technique employed for testing hyaluronidase activity of saliva was 
a simplified version of the method deseribed by Lisanti (1950). Seven milli- 
liters of saliva were obtained from each subject with paraffin stimulation 
during morning hours before breakfast or brushing of teeth. The samples 
were filtered through No. | filter paper. Two milliliters of each sample were 
combined with 2 ml. of buffered hyaluronic acid prepared from human um- 
bilieal cords by the method of Hadidian and Pirie (1948), and the change 
in the viscosity of the hyaluronic acid was determined at 25° C. Since the 
amount of hyaluronidase activity in saliva is quite small, it was not practical 
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to continue these reactions until the attainment of the conventional half-time. 
Consequently the following procedure was adopted: the viscosity of the 
saliva hyaluronic acid solution mixture was determined immediately after mixing 
and after forty-five minutes of incubation at 25° C. The change in the flow 
time of the mixture during this period is a measure of the hyaluronidase ac- 
tivity of saliva. This change is expressed as per cent of the change that is 
necessary for the attainment of the conventional half-time. In some instances 
there is a small increment of viscosity due to saliva itself; except in rare in- 
stances this is so small it may be neglected. 

Cannulated saliva was obtained from a number of subjects by means of a 
parotid cap (Curby) and tested as previously described. No enzyme activity 
could be detected in these samples. 


TABLE I. IDENTIFICATION OF STREPTOCOCCUS MITIS 








Group Antigen (C) 
Action on red blood cells: 
green (a) 
Resists heating at 60° C. 
30 min. 
Grows at 10° C. 
Grows at 45° C. 
Grows in 6.5 per cent NaCl broth 
Grows on 40 per cent bile blood agar 
Grows on 10 per cent bile blood agar 
Jells in 5 per cent sucrose broth 
Polysaccharide formation 
on 5 per cent sucrose agar 
Final pH in 1 per cent glucose broth 
Trehalose 
Sorbitol 
Glycerol 
Maltose 
Lactose 
Sucrose 
Raffinose 
Tnulin 
Eseulin ee a 


_— 


4.8-5. 


! 


l+++ 4 





To enhance the chances of isolating hyaluronidase-producing micro- 
organisms from active saliva samples, individuals whose oral enzyme titer 
averaged over 40 per cent were recalled and fresh samples obtained for bac- 
teriologic study. These samples were shaken mechanically or by hand, di- 
luted in buffered distilled water, and plated out in a range of 10° to 10° on 
horse blood agar plates. After twenty-four hours of incubation, the plates 
were examined, isolated colonies were picked, and transferred to tubes con- 
taining 5 ml. of brain heart infusion broth. After eighteen hours of incuba- 
tion, 1 ml. from each of these tubes was tested viscosimetrically for the pres- 
ence of hyaluronidase activity employing the half-time method described by 
Hadidian and Pirie (1948). 

To determine the length of time required for streptococcal hyaluronidase 
production and the stability of the enzyme in the medium, 1 ml. of an eighteen- 
hour broth culture of an enzyme-producing strain of Streptococcus mitis was 
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inoculated into 100 ml. of brain heart infusion broth and incubated at 37° C. 
At timed intervals, 1 ml. samples were withdrawn and tested viscosimetrically 
for hyaluronidase activity. 

Results 

A total of 60 saliva samples were examined bacteriologically. lour types 
of hyaluronidase-producing microorganisms were isolated from this study. 
Streptococci of Lancefield groups A and K were found to oceur in 11 per cent 
of the cases. From 18 per cent of the samples, Micrococcus pyogenes var. 
aureus was isolated. 

The predominant hyaluronidase producer, however, isolated from 55 per 
cent of the saliva samples, as well as from portions of carious dentine, debris 
from carious lesions, and both deep and shallow periodontal pockets, proved 
to be an alpha hemolytic streptococcus which did not react with group sera 
of the established Lancefield groups. On the basis of biochemical tests, the 
organism was identified as Streptococcus mitis (Table I). 


PRODUCTION OF HYALURONIDASE 
STREPTOCOCCUS MITIS (ISOLATE*!I) 
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Fig. 1. 


Ilyaluronidase production by Micrococcus pyogenes var. aureus (Davison 
and associates, 1949) and Laneefield group A and C streptococci (Pike, 1950; 
Crowley, 1944) has been investigated for a number of years. Little attention, 
however, has been focused on the serologically unclassifiable ‘‘ viridans’’ strepto- 
cocci. Fig. 1 indicates enzyme production by Streptococcus mitis. 

It may be observed that with the inoculum indicated previously, hyalu- 
ronidase production by Streptococcus mitis reached a maximum level between 
eight to twelve hours. Once formed the enzyme remained stable in the medium 
at 37° C. for at least one hundred ninety-six hours. 
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Crude enzyme filtrates, obtained by passing broth through a Berkefeld N 
filter, when compared with testicular preparations of known potency (TRU), 
indicated that the various strains isolated produced between 80 to 110 


HYALURONIDASE ACTIVITY ASSOCIATED WITH UPPER 
RESPIRATORY DISTURBANCES (COLDS) 
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Fig. 2. 
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TRU/ml. An attempt to increase the hyaluronidase potential by the addition 
of varying amounts of substrate (Rogers, 1948) proved unsuccessful in brain 
heart infusion medium. 
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It was found that not all strains of Streptococcus mitis produce hyalu- 
ronidase, Only 3 out of 24 strains of this organism isolated and identified in 
other laboratories showed hyaluronidase activity. These hyaluronidase-pro- 
ducing microorganisms were obtained from the blood stream of patients follow- 
ing tooth extraction (Kraus). 

Enzyme-producing strains of Streptococcus mitis were recovered most 
easily from patients suffering from periodontal disturbances. Invariably these 
patients demonstrated high salivary hyaluronidase titers. A definite elevation 
in enzyme content was also noted in salivas of subjects suffering from upper 
respiratory disturbances (Figs. 2 and 3). The individuals represented in Fig. 2 
belonged to a group diagnosed by the Student Health Service as suffering 
from a cold. Patients represented in Fig. 3 were found to be affected with 
varying degrees of periodontal disease. Examinations for this group were car- 
ried out by means of mouth mirror and explorer, as well as full-mouth and 
bite-wing x-rays. 

Discussion 

The isolation of hyaluronidase-producing microorganisms from saliva, 
and the finding that cannulated saliva did not show this enzyme activity, in- 
dicates that hyaluronidase in saliva is due to bacterial metabolism. This 
clarifies in part the marked variation observed in salivary hyaluronidase 
titers. Although there appears to be only slight variation in the composition 
of the oral flora of different healthy individuals (Bibby, 1938), there can be 
little doubt that temporary changes of the so-called normal flora may occur 
due to diet (Howitt and associates, 1930), chewing habits, or infection of the 
teeth, gingiva, and oral mucosa (Figs. 2 and 3). 

Whether the increase of salivary hyaluronidase in cases of loca] and sys- 
temic infection results entirely from a proliferation of naturally occurring pro- 
ducers or is augmented by the appearance of other organisms capable of 
elaborating hyaluronidase, not normally present in the oral cavity, has not 
been determined to date. With the present technique, the identification of 
hyaluronidase-producing microorganisms from a source as complex as saliva 
is an extensive procedure since all the colonies must be tested to determine 
which bacteria are capable of elaborating the enzyme. 

Even though it has been established that the salivary hyaluronidase com- 
plex is bacterial in origin, it is not clear which organisms are responsible for 
the elaboration of the various types of hyaluronidases found in saliva. Work 
is now in progress to establish the origin of these hyaluronidases through the 
utilization of specific antibodies, developed in rabbits, from extracts of the 
microorganisms isolated. 

Summary 

1. A method has been described to test hyaluronidase activity of saliva. 

2. Hyaluronidase-producing microorganisms have been isolated from 60 
saliva samples. The predominant enzyme producer, an alpha hemolytic 
streptococeus, occuring in 55 per cent of the cases, was identified as Strepto- 
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coccus mitis. 
of the samples. 


Micrococcus pyogenes var. aureus was isolated from 18 per cent 
Alpha and beta hemolytic streptococci of Laneefield groups A 


and K oceurred in 11 per cent of the cases. 


3. Upper respiratory and dental diseases caused a marked increase in sal- 


ivary hyaluronidase titer. 
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Professional News Items 


Headquarters Air Defense Force in Japan 


Air Foree dental surgeons from installations in Japan, Guam, the Philippines and 
Korea, with leading representatives of the Japanese dental confraternity, were in at- 
tendance at the Japan Air Defense Force Seminar, July 9 to 11, at United States Air 
Force Hospital, APO 1054. The object of the three-day seminar was the continual better- 
ment of United States Air Force dental service in the Far East, which thus far has an 
outstanding record of accomplishment, through general discussion and exchange of ideas, 





Table clinic models are discussed by Major John R. Jameson, right foreground, Chief of 
Prosthetics, United States Air Force Hospital, APO 1054, during the Japan Air Defense Force 
Dental Seminar. Flanked by Air Force and Japanese surgeons, Colonel Henry J. Tvrdy, 
(Far East Air Forces) Dental Surgeon, center background, lifts a model from the table for 
closer observation. 


srigadier General Delmar T. Spivey, Commanding General, Japan Air Defense 
Force, opened the seminar with an address of welcome. Colonel Henry J. Tvrdy, Far East 
Air Forees Dental Surgeon, Colonel Hugh E. Marshall, Dental Surgeon, Japan Air Defense 
Force, Lieutenant Colonel Earl F. Harris, United States Air Foree Medical Corps, Com- 
manding Officer, United States Air Force Hospital and 6110th Hospital Group, and Lieu- 
tenant Colonel Richard J. Burch, Chief, Dental Service, United States Air Force Hospital, 
also addressed the group. 

Among 22 Japanese guests participating in the seminar were: Dr. Kohichi Nananoura, 
Professor of Oral Surgery, Osaka Dental College; Dr. Jiro Kitamura, President of Nagoya 
jranch of Nippon Dental Society, and Dr. Haruo Uga, Professor of Oral Surgery, Nippon 
Dental Coilege, Tokyo. 

On Wednesday evening a cocktail party and dinner at the Kanko Hotel honored the 
visiting conferees and Japanese guests. 
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Reviews of New Books 


Operative Dentistry. By William H. O. McGehee, D.D.S., M.D., F.A.C.D., 
Harry A. True, D.D.S., F.A.C.D., and E. Frank Inskipp, D.D.S., B.S., 
F.A.C.D. Third edition with 479 illustrations, 699 pages. Price, $10. 
Philadelphia, The Blakiston Company, 1950. 


The text contains 26 chapters and covers all phases of operative dentistry. 
Techniques on gold foil and gold inlay restorations are discussed in detail and 
are supplemented with excellent illustrations. Classical cavity preparations 
and the use of the rubber dam and the noninterfering separator are made 
vivid with fine photographs. The newer technique on the nonpressure applica- 
tion of self-curing resins as described by Nealon is not included in this book. 
Resin used with the brush-on method has been one of the most significant 
contributions to dental materials in the past fifty years. 

The chapter on instruments and instrumentation, chair and operating 
positions should be read and reread by students and practitioners. This phase 
of operative dentistry is often overlooked in undergraduate teaching and in 
practice. A careful understanding of this chapter will encourage the wider 
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use of cutting instruments in operative dentistry and will improve cavity 
preparations, reduce pain and operating time. The proper seating of the 
patient will minimize the patient’s fatigue. Last but not least the practitioner 
will be conscious of good posture and insure himself years of service without 
premature orthopedic difficulty. 

This book is clearly written, well illustrated, and is highly recommended 


to the dental profession. 
M. Michael Cohen. 


Dentistry for Children. By John C. Brauer, D.D.S., F.A.C.D., William W. 
Demeritt, D.D.S., L. B. Higley, D.D.S., F.A.C.D., Maury Massler, D.D.S., 
M.S., Isaae Schour, D.D.S., Ph.D., D.Se. Third edition with 291 illustra- 
tions, 19 tables, 454 pages. Price, $10. New York, The Blakiston Company, 
1952. 


The text is divided into two parts: 


Part. I. Fundamental Considerations in the Practice of 
Dentistry for Children 


1. Practice of Dentistry for Children 

2. Psychologie Development of the Child 

3. Development of the Teeth 

4. Morphology and Histology of the Primary Teeth 

5. Preventive Orthodonties 

6. Dental Caries in the Growing Child 

7. Lesions and Infections of the Oral Soft Tissues 

8. Nutrition and Oral Disease 

9. Nutrition and Oral Disease 
10. The Endocrine Glands 

Part II. Technical Procedures in the Practice of 
Dentistry for Children 

1. Dental Examination for the Child Patient 

2. Preventive Dentistry 

3. Operative Dentistry for Children 

4. Pulp and Root Canal Therapy in Primary and Young Permanent Teeth 
5. Space Maintenance 

6. Removable Denture Prosthesis 

7. Treatment and Restoration of Fractured and Displaced Permanent and 


Primary Anterior Teeth 
8. Oral Surgery for Children 


The chapter on dental caries in the growing child by Massler is timely, 
clearly written, and includes the etiology, epidemiology, and methods of caries 
control and prevention. Higley’s chapter on preventive orthodonties is a high 
light in this book, and discusses the normal and abnormal growth and develop- 
ment of the dentofacial complex. In addition simple practical procedures 
for the prevention of malocclusion are illustrated and will aid the practitioner 
and pedodontist in this important phase of dentistry for children. A new 
chapter on removable denture prosthesis by Demeritt describes the indications, 
classification of removable dentures, and techniques for impression taking and 
prosthesis construction. 

Dentistry for Children is a useful reference for students and practitioners. 

M. Michael Cohen. 
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Clinical Dental Roentgenology. By John Oppie McCall, D.D.S., F.A.C.D., and 
Samuel Stanley Wald, D.D.S., F.A.C.D. Third edition, 384 pages, 475 
figures. Index. Philadelphia and London, W. B. Saunders Company, 
1952. 

The third edition of this excellent text on dental roentgenology, widely used 
for ten years, has been revised to include cephalometric and long cone techniques. 
There are thirty chapters in the book covering the history, physical principles, 
various techniques for intra- and extraoral exposures, plus excellent illustrations 
and reproductions of tooth and jaw pathology revealed by radiography. The 
text is concise and is as conclusive as can be in a book of its size. Sialography 
technique and interpretation are not included and would add to the value of 
the book especially in differential diagnosis. 

The authors have selected the material to be covered carefully, and the 
publishers have turned it out admirably. In practice and in classroom, Clinical 


Dental Roentgenology will be helpful. 
D. J. H. 


Dental Formulas and Aids to Dental Practice. By Louis I. Grossman, D.D.S., 
D.M.D. 318 pages, 25 illustrations. Philadelphia, Lea & Febiger, 1952. 
Price, $5.00. 

The number of therapeutic agents—both proprietary and official—used in 
dental practice is so large that frequent reference to a convenient index of 
materia medica and therapeutics is essential. In the intelligent use of these 
therapeutic agents, familiarity with the various ingredients likewise requires 
constant review. 

Dr. Grossman has compiled the formulas of many of the agents used in the 
dental profession and has supplemented the prescriptions with brief but helpful 
bits of information. The omission of local anesthetics from the book is not 
explained. The section on prescription writing would be more useful if it 
were enlarged and placed at the beginning of the section on therapeutics, in 
which section the conversion tables would seem to belong. 

Most of the essential material in Dental Formulas and Aids to Dental 
Practice is contained in the A. D. A. Accepted Dental Remedies—which, be- 
cause it is published annually, is certain to be a more up-to-date listing and 
source of information regarding official and nonofficial items used in dentistry. 


D. J. OH. 


Orthodontics, Diagnosis, Prognosis and Treatment. By Bereu Fischer, D.D.S. 
Philadelphia, W. B. Saunders Company, 1952. 1180 illustrations, 334 
pages. 

Malocelusion of the teeth has been recognized for centuries, and attempts 
to correct this condition and the concurrent dentofacial deformities have met 
with varying degrees of success. Until the time of Dr. E. H. Angle and 
Dr. Calvin Case, orthodontics was practiced on an empirical basis. 

Dr. Fischer recognizes that “in the last fifteen years, orthodontics has gone 
through a period of great development. Researchers in collateral discipline 
have, by their findings, upset many old established practices and compelled the 
clinician to heed orthodontic limitations inherent in the biologie structures 
with which he deals... that therapeutic methods have changed in consequence 
of the newer knowledge, none can deny.” 

The author points out that “although a number of cases may present some 
common attributes that allow their inclusion in a given class, there is great 
variation in these attributes even among cases of the same class. Furthermore, 
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each case presents characteristics that are specifically its own, and the ‘mani- 
fold combinations of these traits result in the almost infinite diversity of 
human individuality.’” The hypothesis of individuality requires a different 
approach to treatment planning because, although malocclusions can _ be 
grossly classified, since variation is a basic attribute of the human body, no two 
maloeclusions are exactly alike, and each must be dealt with specifically. 

Dr. Fischer’s treatise is complete and very well organized. He discusses 
diagnosis and prognosis in a manner that deflects his familiarity with the 
problems facing every orthodontist. The chapters relating to basic and 
specific treatment stress the management of Class II malocclusion and are 
complete in description of the edgewise mechanism. The author believes that 
‘“‘Intra-oral stationary anchorage is a myth and can not be relied upon for in- 
dependent selective tooth movement.” He describes, in detail, the use of 
occipital anchorage, and the construction of the headeap assemblage, and the 
occipital bow. 

The final chapters discuss the author’s method for making oriented facial 
photographs, oriented plaster casts, and oriented cephalic and mandibular 
roentgenograms, which are used to record dentofacial changes. 


Maynard E. Cohen. 








Abstracts 
of Current Literature 


ORAL MEDICINE 


The Role of the Masticatory Apparatus in the Physiopathology of the Digestive Tract. 
L. Berguer-Chatillon. Schweiz. Monatschr. f. Zahnh. 8: 777, 1951. 


On a large scale of clinical material, the author has tried to establish a clear relation- 
ship between the masticatory potency (consisting of: number of teeth present, condition 
of same, muscle function, condition of mucous tissue, dentures, ete.) and the diseases of 
the digestive tract. 

Seven hundred fifty-nine patients were examined and their masticatory index estab- 
lished (index of A. J. Held). Thirty-seven per cent of the patients had a good or sufficient 
masticatory power, while 62 per cent presented poor conditions. While the findings of the 
literature would suggest that among the patients with poor masticatory potency there should 
be a considerable number of dyspeptics, the percentage is not greater than for people affected 
with heart, pulmonary, and other disturbances which are not at all related to the act of 
mastication. 

Hence the problem is more complex than can be solved by such a criterion. Not only 
the anatomical notions can establish a masticatory index, but other factors are sometimes 
far more important, such as the nervosity of an important part of the city populace. Thus 
it appears that the factor of nervosity differs with the professions and the social standing 
of the people. Nervousness will affect the digestive tract in many ways: tachycardia (hasty 
meals), disturbance of the vagosympathic equilibrium (ulcers, intestinal dystonia), difficulty 
for the adaptation to dentures. Thus people with a high masticatory index often make 
less use of their mastication than others with poor dental conditions, and their way of living, 
their psychic state are factors not to be forgotten when seeking a relationship between masti- 


cation and digestion. 
R. H. Boitel. 


Ein neues stomatologisches Krankheitsbild: Die Virus Kratz-Lymphadenitis. (A New 
Stomatological Picture of a Disease: The Virus Kratz-Lymphadenitis.) H. R. 
Miihlemann. Schweiz. Monatschr. f. Zahnh. 9: 896, 1951. 


A stomatological case of Virus-Kratz-Lymphadenitis is described. It is only recently 
that cases of this disease have been discovered in France and in this country (Switzerland). 
It is a lymphogenous virus infectious disease, befalling mainly children. At the place of 
inoculation, which is hardly noticed by the patient, there appears, after ten to twenty days, 
sometimes two months, a barely infiltrated, papulovesiculo, pustulocrusteous primary affection. 
Three to four days later a subacute lymphangitis of the regional lymph nodes develops. 
Sometimes periodontitis follows with abscesses discharging pus. The resulting fistula closes 
up spontaneously. The beginning of lymphadenitis is generally accompanied by fever of 
38 to 39° C. It lasts one to two days, and in a few cases, up to two weeks. The histological 
picture sugggests a lymphoreticulosis. The disease is caused by an ultravirus which can be 
raised on chicken allantois. It is mostly transmitted to man by the cat which itself does 
not suffer from any disturbance but probably simply carries the virus which it gets from 
birds or small rodents. 

The disease which has, up to now, only been described in France and Switzerland is, 
according to Gsell, spreading rapidly in middle Europe, It is, however, not dangerous, 
heals spontaneously, and is treated with aureomycin and terramycin, while penicillin, strep- 


tomycin and the sulfonamides are ineffective. 
R. H. Boitel. 
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FRACTURES AND DISLOCATIONS OF THE JAWS 


Le fratture isolate dell’arco zygomatico. (The Isolated Fractures of the Zygomatic Arch.) 
Edoardo Grandi. Riv. ital. di stomatol. 6: 873, September, 1951. 


The isolated fractures of the zygomatic arch are rare. The statistical data covering the 
rate of their occurrence are for all practical purposes useless, Extending over a period of 
four years, the author observed 12 cases of isolated zygomatic arch injuries. In connection 
with these cases he reports successful therapeutic measures which were simple in character 
and application. 


Radiography.—Difficulties may arise in securing a radiographic image where the com- 
plete isolation of the zygomatic arch is desired. To achieve this end the author suggests 
rotating slightly the head of the patient toward the injured zygomatic bone. This simple 
arrangement would greatly advance the possibility of securing an image free of superimposi- 
tions of other cranial structures. Zimmer adopted the transoral plane. Pais accepted this 
plane as a satisfactory way of obtaining a desirable isolation. There are two other planes of 
x-ray projection: (1) the inferosuperior plane, obtained by a maximal bending of the head 
backward, and the patient is adjusted in the supine position; (2) the superoinferior direc- 
tion, where head deflected, the patient is in a sitting position. In this case the main beam 
of the x-ray travels along the Frankfort horizontal plane. 


Etiology.—All the eleven male and one female patients accused violent traumas as the 
cause of the injuries. In view of the inaccurate statistical data it may be of interest to 
know that an investigation of the causes and their rate of frequency gave the following figures: 
The cause of falling from a higher to a lower place occurred in 5 cases; boxing was the 
cause in 3 cases; automobile collisions caused 2 fractures; soccer games were contributive 
to 2 fractures. 


Signs and Symptoms.—The typical signs of bone fracture are absent in an isolated 
zygomatic arch fracture. Thus the lack of crepitation due to the receding fragments, the 
absence of pain due to the nonparticipation of muscle in general, either in active or in 
passive movements, may not make the patient conscious of his condition for a long time 
following the injury. Also the functional lesion may not be evident in a case in which the 
fragments show only a slight dislocation. However, the deformation and the asymmetry of 
the affected half of the face and the subcutaneous, localized ecchymoses are positive signs 
of the sustained lesion of the zygomatic arch. When this lesion is caused by a sudden and 
violent trauma of great intensity, the subsequent lesion may result in an involvement of the 
neighboring organs, e.g., diplopia may follow with or without exophthalmos. This serious 
injury is the result of the sinking of the orbital floor and the subsequent formation of a 
hematoma in the retrobulbar area. With the exclusion of certain intracranial lesions with 
somewhat identical character, these signs of the isolated zygomatic arch fracture, as above 
described, may be considered as pathognomonic. Due to the compression or rupture of the 
peripheral nerves, paresthesias may ensue on circumscribed areas of the injured face. The 
maxillary sinus may show empyema or extravasation of blood into its cavity. 


Diagnosis.—The history of the injury combined with the signs and the radiographic 
pictures obtained according to the methods previously described are determining factors in 
securing the diagnosis. 


Prognosis.—The complete restoration of the face to its previous condition following 
the correct diagnosis and treatment may be reasonably expected. 


Therapy.—The rules which are generally accepted as essential requisites to carrying 
out the successful treatment of bone fractures are undoubtedly the basic elements of the 
therapy. The methods may be surgical or conservative. Gillies, cited by Saraval, used a 
lever instrument which he introduced under the skin. He made a small (1 em.) incision 
on the parietal region of the scalp. Through this aperture of the skin the instrument was 
thrusted in a caudal direction until it reached the fragments of the zygomatic arch. Freidel 
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approaches the fragments the transoral way. Maccaferri follows a course through the max 
illary sinus. Other authors follow the margin of the zygomatic arch. Scaglietti denies the 
advantage which may be gained by adopting the surgical way of treatment. He contends 
that through the surgical methods a primarily closed bone fracture would become an open 
lesion and it is not always possible to prevent the risk of injuries of the peripheral branches 
of the facial nerve. Strohmeyer in 1844 described a method of treatment in which he intro- 
duced a metal hook across the skin by which he drew the fractured zygomatic arch toward 
the external surface. Wassmund was in favor of this method, provided that the operator 
kept his instrument close to the zygomatic arch. There are numerous veins grouped around 
this area, tributaries of the internal maxillary vein, and the manipulations with the metal 
hook may cause serious hemorrhages. Gerke modified the method of Strohmeyer as he leaves 
the hook in situ fixed to a craniomaxillary appliance for a certain period of time (ten to 
fifteen days). 

Also Winter spoke favorably on behalf of the percutaneous method of approach. In 
his technique he used one of the prongs of Codivilla’s forceps. 

The author points out the importance of the time factor. The longer the interval 
between injury and treatment the greater the difficulties to overcome for a successful therapy. 
Here are a few points important for the surgical correction by this method. Local anesthesia 
is preferable to the general anesthesia, to ascertain the restoration of the regular mandibular 
movements by the patient’s cooperation. The introduction of the instrument is performed 
either above or below the fractured arch. The reduction and stabilization are accomplished 
by using a single-curved prong of Codivilla’s forceps. Through slow and continuous traction 
of the instrument the fragments would come near to each other until some sort of snapping 
sound of contact would signify that the reduction has been achieved. Postoperative treat- 


ment is not necessary. No stabilization of the fragments is needed. 
A. G. N. 
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Editorial 


The National Cancer Conference 


N MARCI 3, 4, and 5, 1952, the ‘‘Seeond National Cancer Conference”’ 

was held in Cincinnati, Ohio. This meeting, unique in its objectives, was 
sponsored jointly by the American Cancer Society, The National Cancer In- 
stitute (U.S.P.ILS.), and the Association for Cancer Research. 

In considering the active role of the dental profession in the cancer prob- 
lem the American Academy of Oral Pathology noted with dismay the passive 
role accorded dentistry in the program of this meeting. While it is true that 
cancer of the oral regions was a part of the agenda (section on head and neck 
cancer), it is also true that analysis of its peculiar problems was assigned to 
certain of our colleagues from the medical profession. This was apparently 
decided on the assumption, as put by Dr. Cameron of the American Cancer 
Society, that ‘‘they represented the most competent opinion in this area of 
neoplasms.’’ Such an expression would seem to re-echo the theme of the 
hooklet ‘‘Mouth Cancer and the Dentist’’ to which the Academy took excep- 
tion in its editorial of February, 1950 (‘‘Looking a Gift Horse in the Mouth,”’ 
ORAL SurG., ORAL Mep., AND OrAL Patn. 3: 145, 1950, H.B.G.R.). It is dis- 
couraging, and to an extent embarrassing, that the American Academy of 
Oral Pathology need continue its defense of the dental profession in the mat- 
ter of oral cancer; however, the alternative seems to be to accept the fact that 
the dentist is not qualified to care for diseases of the mouth. This the Ameri- 
can Academy of Oral Pathology is not prepared to do. 

Accordingly it seemed proper that the Academy take official notice of the 
above situation. Your secretary and Dr. H. B. G. Robinson of Ohio State 
University were therefore directed to express the feelings of the Academy 
to those concerned with the planning of the conference. This was accom- 
plished and the correspondence between the sponsoring agencies and this 


office is published herewith. 


March 14, 1952 
Letter to: 
Dr. Charles 8. Cameron, President, American Cancer Society, 47 Beaver 
Street, New York 4, New York. 
Dr. Scheele, Surgeon General, United States Public Health Service. 
Dr. Paul Steiner, President, Association for Cancer Research. 


Dear Doctor ———— 

During its recent meeting in Chicago, the Executive Committee of the Ameri- 
ean Academy of Oral Pathology considered the role accorded dentistry and its 
specialty—oral pathology—at the Second National Cancer Conference. I have been 
instructed to inform the sponsors concerning the Academy’s attitude in this matter. 

Despite the fact that the National Cancer Institute is supporting teaching 
programs in oral cancer at practically all dental schools, and in spite of the fact 
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that research in oral cancer is being conducted at many institutions, those in the 
dental field have been totally disregarded. The program on cancer of the oral 
cavity was largely limited to treatment. It is our concept that there is great need 
for consideration of causative factors of cancer in the oral regions as differentiated 
from the effect of such influences in other regions; for emphasizing the early rec- 
ognition of oral cancer; for evaluating newer techniques available for diagnosis; 
for study of the course of oral neoplasm as differentiated from the often dissimi- 
lar biologic histories encountered elsewhere; for discussion of classification of oral 
tumors; and for learning the distribution of oral cancer, among other basic con- 
siderations. Work is being conducted in dental institutions on the Papanicolaou 
technique, the effect of carcinogens on oral tissues in comparison with changes in 
the skin and other tissues, the natural history of oral tumors, statistical phases of 
cancer distribution, the classification of oral neoplasma, ete. 

We are concerned that the oral pathologist and his dental colleagues were 
not represented in the National Cancer Conference in more than a passive role. 
We hope that the attitude of the official groups is not as expressed on the inside 
back cover of the November-December issue of the Cancer Bulletin, i.e., ‘‘If the 
dentist has been well oriented in the recognition of cancer, he will refer all sus- 
picious lesions to a physician for biopsy.’’ If this statement defines the extent 
of dental participation in a cancer control program, is there any point in train- 
ing dentists in accordance with the general concept under the laws of the states 
of the United States, as the member of the health team responsible for the oral 
cavity? The dentist does not desire to invade the surgeons’ or the radiation 
therapists’ field of treatment but we believe that dental schools are carrying out 
their obligation of training dentists to diagnose all oral lesions, including cancer, 
and to use the biopsy where indicated. 

If the National Cancer groups fail to recognize the dentist as a full-fledged 
member of the team we believe that potential cancer victims will be the ultimate 
losers. Our goal is to reduce cancer morbidity and mortality. All allies should be 
recognized in this battle. We trust that in any future plans the dentist will be 
utilized to the greatest advantage. 

Sincerely yours, 
JOSEPH L. BERNIER 
Colonel, DC, USA 
Secretary 


ee: H. Robinson 


AMERICAN CANCER SOCIETY, INC. 
47 Beaver Street 
New York 4, New York 


9 %9O77 


HAnover 2-3277 


Office of The 

Medical and Scientific Director 

March 18, 1952 
Joseph L. Bernier, D.D.S., M.S. 

The American Academy of Oral Pathology 

Armed Forces Institute of Pathology 

Washington 25, D. C. 


Dear Doctor Bernier: 


The agenda for the Head and Neck section of the Second National Cancer 
Conference were prepared by a committee consisting of Dr. Danely Slaughter, 
Chairman, Drs. Hayes Martin, Grant E. Ward, Frank Foote, Juan del Regato, 
with Dr. Southwick serving as secretary. These are men who I am sure you will 
agree have had wide experience in the field of intra-oral cancer, and they were 
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chosen by us and by our colleagues in the National Cancer Institute because we 
felt they represented the most competent opinion in this area of neoplasms. 
As I am sure you know, the conference was not restricted and was open to 
to all, so that it was entirely possible for any dentist or dental surgeon with a 
primary interest in cancer to attend the meetings. 
Sincerely yours, 
/s/ 
CHARLES S. CAMERON, M.D. 


FEDERAL SECURITY AGENCY 
U. S. Public Health Service 
Washington 25, D. C. 
March 28, 1952 
Dear Colonel Bernier: 

Thank you for your letter of March 14, 1952, in which you expressed the 
attitude of the American Academy of Oral Pathology concerning the role accorded 
dentistry and the specialty of oral pathology at the Second National Cancer Con- 
ference, held in Cincinnati, Ohio, March 3, 4, 5, 1952. - 

The program of the Head and Neck Section of the Cancer Conference was 
prepared by a committee consisting of individuals distinguished for their knowl- 
edge of neoplasms and with wide experience in the management of intra-oral can- 
cer. The meetings were well attended and open for full discussion by all present, 
including members of the dental profession. 

I am sure that you are well acquainted with the attitude of the National 
Cancer Institute in considering the dental profession as an integral and working 
member of the cancer control team. Grants to improve the teaching of cancer 
in dental schools, project grants for research and the provision of more and better 
refresher educational materials, including the oral cancer teaching film now in 
preparation, bespeak the efforts of organized cancer groups in recognizing the 
entire role of the dentists. May I assure you that there is no thought of the dental 
group oceupying a passive role in the control program and I regret that such an 
impression remained with the Academy of Oral Pathologists. We would welcome 
suggestions from you and the Academy as to new and positive elements in the 
control program and as always, we appreciate your interest. 

Sincerely yours, 
/8/ 
LEONARD SCHEELE 
Surgeon General 
Colonel Joseph L. Bernier 
The American Academy of Oral Pathology 
The Armed Forces Institute of Pathology 
Washington 25, D. C. 


THE UNIVERSITY OF CHICAGO 
Chicago 37, Illinois 
Department of Pathology 
April 18, 1952 
Colonel Joseph L. Bernier, DC USA 
The American Academy of Oral Pathology 
Armed Forces Institute of Pathology 
7th and Independence Ave. 
Washington 25, D. C. 
Dear Colonel Beraier: 
Thank you for your letter of March 14th. As I understand it the Second 
National Cancer Conference was planned as a gathering of interested persons to 
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discuss selected topics in cancer. No attempt was made at comprehensive or 
systematic coverage of all cancer. One can easily recall a number of important 
subjects that were totally omitted for want of time. 

I was pleased to note in your second and third paragraphs the tremendous 
amount of interest and work done by dentists and oral surgeons in the different 
aspects of oral cancer. According to my own comprehensive data based on 37,000 
necropsies in which over 6,000 cancers were found, cancers of the oral cavity 
comprised two per cent of the total and these tumors collectively were in 15th rank. 
They do, therefore, represent an important category of cancer in which we should 
be interested, particularly since they are accessible. 

If a Third National Cancer Conference is held some three or four years 
hence, perhaps more time can be devoted to this subject. In the meantime we 





should all be thinking about these problems. 
With best wishes I am, 
Yours truly, 
/s/ 
PauL E. STEINER, M.D. 


PES/mn 


Analysis of the answers indicates only a partial recognition of the opin- 
ions of the Academy. There is no real assurance that this unfortunate situa- 
tion will not be repeated in future conferences. We can hope, however, that 
the collaborative effort between dentistry and medicine, so often emphasized 
as important by both professions, will one day be more than a series of words. 

The American Academy of Oral Pathology will continue its express mis- 
sion to elevate the standards of oral pathology in dentistry and to cooperate 
fully with the medical profession in the hope that incidents such as this will 
soon cease to occur. 

JosEPH L. BERNIER, 
Secretary-Treasurer, 
American Academy of Oral Pathology. 
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Operative Oral Surgery 


TUMORS OF THE MAXILLARY SINUS 


CiypE A. Heatiy, M.D., Rocuesrer, N. Y. 


HE maxillary sinus or antrum of Highmore, by virtue of its anatomical 

position, presents numerous problems of mutual interest to dentists and 
rhinologists. The close proximity of the upper molar teeth and superior 
alveolar nerves accounts for the frequent occurrence of dental symptoms as the 
first presenting evidence of infections and tumors within the sinus cavity. 
Pain in the upper teeth, loosening of teeth, broadening of the alveolar ri .ge, 
fullness or erepitation in the buccal sulcus, and fistulization represent com- 
mon dental manifestations of antral tumors. The significance of these dis- 
turbances must be fully appreciated in the interests of prompt diagnosis and 
treatment. Furthermore, the maxillary sinus may be invaded by eysts and 
tumors of dental origin, thus creating additional problems of mutual concern. 


Anatomical Considerations 

The maxillary sinus is the largest of the accessory nasal sinuses and the 
most constant in its developmental pattern. It is present at birth as a small 
cell representing an outpouching of the primitive ethmoidal infundibulum. 
It expands rapidly with the growth of the maxilla, assuming sizable propor- 
tions at 8 years and approximately adult dimensions at 18 years. In the 
adult the antrum is somewhat pyramidal in shape with a maximum diameter 
varying from 2.5 em. to 3 em. and a eapacity of around 15 ¢.e. The bony walls 
vary considerably in thickness. In the region of the canine fossa the anterior 
wall is often relatively thin and the usual external surgical entrance is made 
at this point. The relation of the upper teeth varies with the dimensions of 
the sinus and is necessarily ineonstant. According to Schaeffer,’ the three 
most constant teeth in intimate relationship with the floor of the sinus are the 
molars, and when the sinus is small the first molar must be omitted in this 
relationship. In large sinuses, however, the second premolar is commonly 
related and more rarely the first premolar and canine teeth. The layer of 
spongy bone separating the roots of the teeth from the antrum also varies 
widely in thickness. In many instances it is thin and the relations intimate. 
The superior alveolar nerves are also close to the mucoperiosteal lining and are 
readily involved by irritation or pressure (Fig. 1). The maxillary sinus is 
lined by a thin mucous membrane covered by ciliated epithelium, containing 
mucous glands and closely applied to the underlying bony surface. As the 
result of chronic disease, the ciliated epithelium is destroyed and replaced by 
the squamous variety. This observation is of importance in the genesis of 
tumors in this area. 

From the Department of Surgery, Division of Otolaryngology, University of Rochester, 
School of Medicine and Dentistry. 

Read before the Monthly Conference of the New York Institute of Clinical Oral Pathology, 
Dec. 17, 1951, at the New York Academy of Medicine. 
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Classification 

The embryological development of the upper teeth and maxilla intro- 
duces both ectodermic and mesodermie elements in complex formations and 
favors the occurrence of cell rests of both varieties. These, together with the 
mucous membrane lining the antrum, constitute the source of the widely 
varied and complex group of benign and malignant tumors found in this 
area. The maxillary sinus may also be invaded by tumors originating in 
adjacent areas such as the nose, mouth, orbit, and nasopharynx, and in rare 


instances is involved by metastatie growths. 





teeth and superior alveolar nerves to the maxillary sinus 


Fig. 1.—The relationship of the 
( Brédel). 


A simple classification of tumors of the maxillary sinus is as follows: 


I. Cysts of the Marillary Sinus 
A. Cysts arising from the sinus mucosa 
1. Nonseereting cysts 
2. Secreting cysts—retention eysts, mucoceles 
B. Odontogenic cysts 
1. Follicular (dentigerous) cysts 
2. Radicular (root) cysts 
Il. Benign Tumors 
A. Fibroma, osteoma, fibrous osteoma, chondroma, osteochondroma, 


myxomas, giant cell tumors 
B. Odontogenic tumors—ameloblastoma, odontoma 
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L1l. Malignant Tumors 
A. Careinoma 
B. Sarcoma 
C. Plasmacytoma (medullary and extramedullary; benign and malig- 
nant ) 


Cysts of the Maxillary Sinus 


It is not unusual in dental roentgenograms to discover round or dome- 
shaped shadows along the floor of the maxillary sinus (Fig. 2). Millhon and 
Brown? reported such findings in 24 of 600 consecutive complete dental roent- 
genograms. Similar results are obtained in routine studies of the maxillary 
sinus. Wright,* for example, reported such shadows in 5 per cent of a large 





Fig. 2.—Nonsecreting (dome-shaped) cyst in the right maxillary sinus. 


series of routine sinus films. The majority of these round shadows represent 
nonsecreting cysts. Such eysts are delicate walled structures containing a thin 
straw-colored fluid. They may enlarge to fill the entire sinus eavity but unlike 
other types of cysts never erode the bony sinus wall. They may be associated 





with infection or allergy. Small cysts seldom cause symptoms. Larger 
cysts, however, may give rise to headache and local discomfort including 
dental pain. Although the fluid contained in these cysts is usually found to be 
sterile, they may occasionally serve as active foci for systemic disturbances. 
Large polyps may undergo cystic degeneration and give similar roentgeno- 
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graphic changes. Usually, however, they show an irregular density which 
contrasts with the uniform shadow of the true cyst. Follicular cysts not con- 
taining a tooth may also be difficult to differentiate. The tendency of all 
odontogenic cysts to destroy bone as they expand is in sharp contrast to the 
nonsecreting cysts which never affect the bony sinus wall. These cysts may 
rupture spontaneously or during puncture irrigation of the antrum. They 
may be destroyed through an intranasal (window) approach or by way of 
the canine fossa in instances where evidence of extensive hyperplastic changes 
makes a radical removal of the sinus contents advisable. 

Secreting cysts seldom give rise to clinical problems in the maxillary sinus. 
The true retention cyst caused by blockage of the duct of a tuboacinose gland is 
characteristically small, symptomless, and discovered only at operation. The 
mucocele with its capacity for expansion and pressure erosion of the surround- 
ing bony walls oceurs typically in the frontal sinus and is rarely encountered 
in the antrum. Fissural cysts arise at the points of fusion of the various em- 
bryonic processes which make up the jaws. Like dermoid cysts they commonly 
involve the nasal structures but seldom invade the maxillary sinus. 

Odontogenic cysts have been thoroughly described by Thoma.’ We are con- 
cerned here with their tendency to invade the maxillary sinus and thus create 
problems of common interest. Both follicular and radicular cysts may extend 
into the antral cavity. The dentigerous cysts in particular may fill and expand 
the sinus walls until facial, nasal, or palatal deformity results. Usually little 
or no pain accompanies this slow growth. In large cysts the thinned bony cortex 
produces a characteristic crackling sound on compression because of its parch- 
ment-like consistency. A tooth is frequently absent on the involved side. The 
typical roentgenogram of the alveolar process shows a large radiolucent area 
with regular edges surrounded by a white line of condensed cortical bone. The 
crown of the tooth is seen within the evst. The expansion of the cyst pushes the 
contained tooth away from the occlusal’ surface of the jaw and marked displace- 
ment into the sinus cavity as far as the floor of the orbit has been reported. 
Infection may further complicate the problem presented by these cysts. The 
treatment of all of these odontogenic eysts is complete surgical removal. In 
large cysts invading the maxillary sinus, the Caldwell-Lue or so-called radical 
antrum operation is ideally suited for the meticulous removal of the adherent 
walls and contents of the cyst as well as the establishment of adequate intra- 
nasal drainage so necessary in the presence of secondary infection. 


Benign Tumors 

A variety of benign tumors may occur in the maxillary sinus. These in- 
clude fibroma, osteoma, fibro-osteoma, chondroma, myxomas, giant cell tumors, 
and a particularly interesting group of odontogenie tumors, the ameloblastoma 
(adamantinoma) and odontoma. It must be emphasized at onee that the 
ample dimensions of the antrum permit the insidious development of both 
benign and malignant tumors so that they may remain unsuspected until 
expansion of the bony walls of the sinus eallis attention to their presence.® 
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Swelling of the face, increasing nasal obstruction, or bulging of the canine 
fossa often constitute the first clinical evidence of benign growths. Pain is 
usually absent in these tumors until the late stage of pressure expansion has 
been reached. These neoplasms may be accidentally discovered during sinus 
operations or in roentgenographic examinations of the teeth or sinuses where 


4 


with widespread destruction 
of the face of six 





Fig. 3.—Expanding tumor of the right maxillary sinus 
of the bony walls. Woman of 45 complaining of progressive swelling 
months’ duration. 





Fig. 4. Fig. 5. 
Fig. 4.—Tumor removed from this patient by lateral rhinotomy. Fibroma with areas 
of osteoid tissue and calcification. 


Fig. 5.—Large osteoma removed from right maxilla of woman of 40. History of pro- 
duration. Antrum completely filled by tumor. 


gressive swelling of the face of eight years’ 
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the dense, bony tumors (osteoma) present characteristic features. Benign 
tumors may at times closely simulate malignant varieties, and the importance 
of routine biopsy in the diagnosis and management of these tumors cannot be 
overstressed. 

Benign tumors most commonly oceur in young individuals. The central 
fibroma arises from retained connective tissue cells or from perineural or 
dental follicles (Figs. 3 and 4). Osteomas are the most commonly encountered 
neoplasms of the frontal sinuses but true osteomas of the maxillary sinus are 
rare (Fig. 5). Their growth is slow and symptomless. Small osteomas may 
be left alone and followed roentgenologically but larger or actively growing 
tumors should be removed before complications from extrasinal extension 
occur. Fibro-osteoma, often called localized osteitis fibrosa, usually appears 
in the infraorbital region as a small circumscribed nodule which becomes 
broad-based and may invade the entire surface of the maxillary bone and 
obliterate the sinus. The roentgen examination, however, shows character- 
istic displacement of the sinus wall without destruction. 

The ameloblastoma or adamantinoma is a tumor of great interest to 
dentists and rhinologists.’ It arises from enamel organ epithelium although 
it never contains enamel. Malassez first described groups of epithelial cells 
around the roots of the teeth which he named “paradental epithelial debris.” 
These cell rests may remain even late in life and under certain irritative condi- 
tions become proliferative and give rise to tumor formation. The majority 
of ameloblastomas occur in the mandible, especially in the region of the third 
molar teeth, but involvement of the upper jaw and maxillary sinus is not un- 
common. In the series of 379 cases reviewed by Robinson, 83.7 per cent were 
found in the lower jaw. McFarland and Patterson, reporting on their survey 
of 114 cases, concluded that these tumors occurred five times as frequently in 
the mandible as in the maxilla. The ameloblastoma may occur at any age 
but is most common in patients around 40 years. The slow growth of these 
tumors is emphasized by the fact that the average duration of symptoms in 
most reported series is around eight years but symptoms over fifteen or twenty 
years are not unusual. The symptoms of ameloblastoma are usually insidious 
and the tumor commonly attains great size without pain or serious interference 
with eating. In the mandible the expansion is usually lateral with little altera- 
tion of the lingual surface until late. In the maxilla the relatively large dimen- 
sions of the maxillary sinus permit great expansion of the tumor before its 
presence is clinically apparent, and swelling of the face often accompanied 
by unilateral nasal obstruction is commonly the first presenting symptom. At 
this stage the thin overlying bony walls may crepitate on palpation. Bulging 
of the hard palate and alveolar ridge may occur and occasionally a large cystic 
tumor may rupture into the mouth and cause the patient to seek advice because 
of a persistent drainage. The clinical picture is often mistaken for a malig- 
nancy of the antrum and the roentgenographic evidence of destruction of 
portions of the bony walls may strongly suggest this diagnosis (Fig. 6). 
Malignant neoplasms, however, are characterized by relative rapidity in 
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growth, recurring or persistent pain, and other characteristic symptoms to be 
discussed later. Moreover, in many eases of ameloblastoma, a characteristic 
honeycomb or soap bubble appearance, or well-marked cystic areas with 
trabeculation which are diagnostic, will be observed in the roentgenograms. 
It must also be noted that the ameloblastoma may begin in the walls of a 
dentigerous cyst and in such instances the crown of the unerupted tooth will 


be observed in one of the cysts. 





Fig. 6.—Ameloblastoma (adamantinoma) of the right maxillary sinus. Evidence of 
an expanding tumor without significant trabeculation. True nature of this tumor cannot be 
suspected from the film. 


The ameloblastoma may be described as a central tumor, slow and inter- 
mittent in its growth, anatomically benign but clinically persistent. Micro- 
scopically two types are recognized, the solid and the cystic. The majority of 
cases encountered are of the cystic variety (about 80 per cent). The solid 
tumors, more common in the antrum, are usually of a whitish, finely granular 
consistency, often also containing a few cysts of varying shape and size 
scattered through the tumor. In the eystic variety, compartments of varying 
size may be noted, containing a clear yellowish, fibrinous or mucoid material, 
and communicating with one another or separated by bony trabeculae. The 
microseopie appearance of these tumors is variable and may resemble any one 
of the many stages in the development of the enamel organ (Fig. 7). Although 
the amelobastoma is commonly classified as a benign tumor, its relentless 
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Fig. 7.—Microscopic study of the tumor in Fig. 6, showing the so-called solid type of 
ameloblastoma. 





Fig. 8.—Section of alveolar bone surrounding an ameloblastoma showing fingerlike extensions 
of the tumor into the bone. (From Thoma: Oral Pathology, The C. V. Mosby Company.) 
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growth, its persistent recurrence if incompletely removed, and, finally, the 
proved incidence (4.5 per cent) of malignant varieties with true metastatic 
extensions indicate that for clinical purposes at least it should be regarded 
as a malignant growth. Microscopic study of the bone surrounding this tumor 
frequently shows proliferation of the tumor cells in the spongiosa or the 
Haversian system of the cortex. Both Thoma and Havens have stressed this 
important fact and presented illustrations (Fig. 8) of the microscopic finger- 
like extensions of the tumor into the surrounding bone. The treatment of 
these tumors, therefore, whether in the maxilla or mandible, must be radical 
if recurrence is to be avoided. Simple curettage and incomplete resection 
invite almost certain recurrence. In the maxillary sinus, radical removal of 
the tumor and the underlying bone, combined with the meticulous use of 
surgical diathermy, is indicated. The antrum must be kept open through the 
mouth in order to permit subsequent study at regular intervals for possible 
recurrence. The ameloblastoma is radioresistant and irradiation has no value 
in the management of these tumors except in the malignant variety. 


Malignant Tumors 

The maxillary sinus is more frequently involved by primary cancer than 
all the other sinuses combined. It may also be invaded by tumors originating 
in neighboring structures and occasionally by metastatic growths. Cancer of 
the antrum occurs most often in men in the fifth and sixth decades. All large 
reported series, however, emphasize the clinical fact that malignancy in this 
area may be found at any age and tumors in children under 15 are not uncom- 
mon. Malignant tumors unfortunately far outnumber benign neoplasms in 
this region. 

A wide variety of malignant tumors occur. The majority, however, are 
squamous cell carcinomas arising from the mucous membrane lining the 
antrum (Figs. 9, 10, and 11). Many of these are of low or intermediate grade 
malignaney although rapidly growing and highly anaplastic types are not 
uncommon. Adenocarcinomas and eylindrical cell carcinomas have oceca- 
sionally been reported, but many of these are actually malignant forms of 
salivary gland tumors which may occur in this area. Sarcomas (Figs. 12 and 
13) are relatively infrequent, occurring in only 1 to 3 per cent of most sur- 
veys. They represent, nevertheless, the usual form of antral malignancy en- 
countered in childhood, and in this age group grow rapidly and offer a poorer 
prognosis than in later life. Plasmacytomas (Fig. 14), an extramedullary form 
of multiple myelomas, are also occasionally found in this area. It is of interest 
to note that carcinomas destroy the bony sinus walls by infiltration and in- 
vasion. Sarecomas, however, are expanding tumors and destroy largely by 
pressure erosion. 

Most cancers of the maxillary sinus have unfortunately reached consider- 
able size before definite symptoms suggesting their presence arise. Indeed, 
actual swelling of the face is often the chief reason for seeking medical advice. 
Pain, however, is usually the first presenting complaint and may involve the 
face, upper teeth, or eye. In the interests of early diagnosis, special emphasis 
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should be placed upon the possible significance of persisting or recurring pain 
in the face and upper teeth without clear-cut dental cause. Cancer arising in 
the posterosuperior portion of the maxillary sinus in particular often gives 
rise to unexplained dental pain as well as paresthesia or anesthesia of the 
overlying cheek. The dentist confronted by this complaint should be acutely 





. Fig. §.—Carcinoma of the right maxillary sinus. Typical facial appearance. _ Woman 
of 58 complaining of swelling of the face of four months’ duration, with accompanying pain 
and nasal obstruction. 





Fig. 10.—Roentgenogram of same patient as Fig. 9 showing diffuse clouding and extensive 
destruction of the surrounding bony walls of the antrum. 
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aware of its possible implications and obtain prompt rhinologie and roent- 
genologic consultation. Cancer originating along the floor of the antrum may 
invade the superior alveolus causing loosening of normal teeth, alterations in the 
alignment of teeth, softening or broadening of the alveolar margin and palate, 
difficulty in applying a dental plate or actual fistulization. The dentist may 
also be confronted by a maxillary tumefaction suggesting a dental abscess or 
by the protrusion of easily bleeding neoplastic tissue from the sockets of 
recently extracted teeth or by the appearance of similar tissue eroding through 
the hard palate or into the gingivobuceal gutter. Such findings, of course, are 
evidence of advanced growths. Similar evidences of an invading and expand- 
ing tumor may occur in the form of swelling of the face, nasal obstruction, 
orbital swelling, or actual proptosis. Recurring epistaxis in older patients 
is always a suspicious sign of malignancy and requires careful nasal examina- 
tion and biopsy of any abnormal tissue. Another complaint of interest to 
dentists is trismus which occasionally occurs as the result of invasion of the 
pterygoid fossa. Cancer of the nose and sinuses is frequently complicated by 
infection which may obscure the growth and cause delay in diagnosis and 


treatment. 





Fig. 11.—Patient two weeks following removal of the tumor by lateral rhinotomy. Tumor 
was grossly encapsulated and original biopsies were negative on two occasions. 

The final diagnosis in tumors of the maxillary sinus rests on biopsy and 
this should be routinely obtained in every case. Malignant tumors frequently 
invade the nose or mouth and in such instances material for microscopic study 
is readily available. Otherwise, aspiration biopsy or actual exploration of 
the antrum through the canine fossa may be necessary to establish the 
diagnosis. Repeated biopsies may be necessary to secure representative tissue 
because of surface necrosis and secondary infection. An underlying malig- 
nancy may escape discovery if this important observation is not constantly 
remembered. Roentgenographie examination is of great value in establishing 
the extent of the lesion and the amount of bone destruction, but it may be 
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Fig. 12.—Sarcoma of the right antrum. Woman of 72, complaining of swelling of the 
face, nasal obstruction, and repeated severe epistaxis. The film shows the tumor filling the 
medial half of the antrum and the adjacent nasal cavity. 


the antrum, 





76. Tumor filled 


13.—Sarcoma, right Woman, aged 
ethmoids, and right nasal passage, pushing septum far over to the left. 


Fig. maxillary sinus. 
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obseured by secondary infection. Unfortunately, this examination is not 
diagnostic in early cases in which clouding cannot be differentiated from that 
caused by infection. Roentgenographic evidence of bone destruction is 
strongly suggestive of malignancy and can be demonstrated in a high per- 
centage of cases. It has already been pointed out, however, that expanding 
benign tumors may also produce similar changes so that actual biopsy assumes 
a fundamental importance in both diagnosis and treatment. Biopsy also per- 
mits gradation of the tumor—an important factor in the planning of treat- 


ment. 





Fig. 14.—Plasmacytoma. Man of 70, with progressive painful swelling of left side of face 
over past six months. 

Malignant tumors of the antrum with the exception of sarcomas metastasize 
relatively late. The first clinical evidence of lymphatic extension usually is 
enlargement of the deep superior cervical node behind the angle of the jaw. 
Lymphatie pathways may lead anteriorly into the submaxillary and carotid 
bulb nodes, but far more frequently extend backward and downward to the 
deep jugular chain. Metastases may occur by way of the blood stream to 
distant organs (lungs, liver, bones, spleen) but, according to Watson,’ this 
manner of spread is relatively uncommon. Metastases unquestionably occur 
more frequently than is generally believed. Twenty-nine per cent of Watson’s 
series of 127 cases showed metastases. 

Treatment.—Surgery including electrosurgical techniques constitutes the 
basie method of treatment of tumors of the maxillary sinus. In the malignant 
varieties it must be combined with intensive irradiation. There are two types 
of surgical approach to antral tumors: (1) the transantral method by way 
of the bueceoalveolar sulcus as employed in the Caldwell-Lue or Denker opera- 
tions and (2) the external approach by means of lateral rhinotomy (Fig. 15). 
The size, location, and character of the tumor will determine the method of 
choice. The majority of benign cysts and tumors can be successfully removed 
by the transantral method. Occasionally an external approach may be neces- 
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sary because of the size of the tumor. The treatment of malignant neoplasms 
must be individualized. The condition of the patient, the presence of metastases, 
the size, location, and especially the gradation of the cancer will influence the 
method of treatment. Experience has demonstrated that surgery combined with 
irradiation generally promises a more favorable prognosis than irradiation 
alone. In Schall’s® series of 219 cases of malignant tumors of the nose and 
sinuses, the highest five-year survival rate was in the combined surgiecal- 
irradiation group (30 per cent) as compared with 19 per cent in the group 
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Fig. 15.—Lateral rhinutomy. This external approach is of great value in large antral tumors. 
Preliminary ligation of the external carotid artery is helpful but optional. 


treated primarily by roentgen therapy, and no survivals in the group treated 
by radium. Adequate exposure of the growth is essential. Surgical diathermy 
is helpful in aiding the surgical removal of these tumors, especially of low- 
grade malignancy. In advanced eases or in rapidly growing tumors, roentgen 
therapy given prior to surgery will prove helpful by causing regression of the 
growth as well as lessening of its vascularity. Radium is inserted directly 
into the cavity at the time of operation and subsequent roentgen therapy may 
also be employed. It is essential that a portion of anterior wall of the antrum, 
the alveolar process and adjacent hard palate be removed so that a large 
permanent opening is created into the antrum to permit regular inspections 
for possible recurrence. This can be closed by an appropriate prosthesis. 
Patients who are regarded as poor surgical risks because of age, debility, or 
evidence of metastases are best treated by palliative irradiations and general 


supportive measures. 
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Conclusions 
The frequency of dental symptoms as the earliest clinical evidence of 
tumors of the maxillary sinus places upon the dentist a very direct responsi- 
bility. Unfortunately, these symptoms are commonly considered to be the 
result of purely dental causes and the possibility of early antral tumors is not 
sufficiently entertained. Many tumor patients give a history of multiple 
extractions and curettements long before the true nature of their condition is 
recognized. The rhinologist also commonly mistakes the early symptoms and 
signs of antral neoplasms for sinusitis or neuralgia. Improved methods of 
management combining surgery and irradiation have considerably improved 
the five-year survival rate in antral malignancies. These results will be further 
improved if both dentist and rhinologist be constantly alerted to the possibility 
of early neoplasms and insist on exploration if necessary to rule out their 
presence. 
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LIP PLUMPERS 


Oscar E. Beper, B.S., D.D.S., F.I.C.D., Sepasrian A. Bruno, D.M.D., 
JacoB I. KAPLAN, B:A. D.D.S., AND STANLEY L. LANE, M.D., D.D.S., F.A.C.S., 
New York, N. Y. 


LIP plumper is a prosthetic appliance used to restore a lip to an esthetic 
contour. These appliances are fabricated for patients with average edentu- 
lous ridges and for those with certain congenital and acquired defects. The tech- 
niques employed in their construction follow a general pattern of filling out that 
is modified, depending upon the case, for the procedure may be final or it may 
be an adjunct to a plastic reconstruction of the lip, the purpose being to improve 
or restore esthetics. 
There are definite indications for the use of lip plumpers, some of which 
would inelude: 
1. Edentulous patients with labial resorption of the maxillary alveolar 
ridge. 
2. Patients with certain congenital maxillary defects.* » * 
3. Patients with acquired maxillary defects.* 
a. Surgical removal. 
b. Disease. 
ce. Radionecrosis. 
d. Accident. 
4. Patients with Class III malocelusion or Class I mutilated. 
5. Patients with some forms of abnormal lips. 
6. Patients whose lips have been affected by disease, surgery, accident. 


The diagnosis and plan for patient management are very important. 
When the patient presents, a complete history should be taken in order to de- 
termine, among other things, etiology of the difficulty, whether radiation has 
been given or surgery has been or will be performed. If the latter is the case, 
consultation with the surgeon should be arranged in order to establish a plan 
of procedure. Sometimes it is necessary to obtain the opinion of a speech 
therapist relative to whether surgery, a prosthesis, exercise, or any combina- 
tion of these will improve speech. Frequently orthodontie treatment will be 
required as well as restorative dentistry. Therefore, it is obvious that a group 
clinic for diagnosis and treatment planning and procedure is the one of choice. 

It is essential that a comprehensive program of rehabilitation be organized 
with provisions for extended treatment if necessary. Complete records of this 
program with completed treatment should be readily accessible for review by 
other clinics if necessary, should the patient transfer to another locality. 

The education of the patient is an important phase of this treatment pro- 
gram. He should be adequately familiar with the desired result, form of 

From the Maxillofacial Rehabilitation Clinic, School of Dental and Oral Surgery, Colum- 
bia. University. 
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therapy with time involved, possible contingencies, and the rationale. One 
must assiduously avoid making elaborate promises of wondrous results to the 
patient, and rather be conservative in his opinion of the final outcome to be 
expected. The important psychological approach is to develop a patient that 
is pleasantly surprised at the greater degree of improvement obtained than 
was expected rather than one who is disappointed and sometimes depressed by 
the result that is poorer than he had anticipated. At times, therefore, it is 
essential to have the patient under the care of a psychiatrist until he has been 
conditioned to accept treatment. This is especially important in the bellig- 
erent patient with the congenital defect.° With other patients, it may be 
necessary to have the patient’s school authorities and the family physician ac- 
tively participate in the program, as the prolonged treatment may require 
periodic absences from school, and associated therapy. It is a cooperative 
effort. 

In reviewing the literature on the subject of ‘‘lip plumpers,’’ there is oe- 
casional mention of such a term. However, past and present authors writing 
on allied subjects have often mentioned the need, function, or use of such an 
applianee. 

Weinberger’ stated that before Stuart painted the portrait of George 
Washington, he filled out the lips of the edentulous president. 

Baker? suggested that ‘‘cases of facial deformity, where the contour has 
been lost by removal of portions of either maxilla, are successfully treated by 
the use of ‘plumpers’ attached to artificial dentures.’’ 

Wright stated that ‘‘Men who had many teeth extracted wore ‘ plumpers’— 
little ivory balls to fill out their cheeks. We have portraits of Washington both 
with and without his plumpers.’’ 

P. C. Lowery' emphasized the fact that in a normal edentulous individual 
one should strive to maintain facial contours and balanee and discussed in de- 
tail the methods and procedures. 

John J. Fitz-Gibbon'’ used the term ‘‘orofacial prosthesis’? which he de- 
fined as ‘‘the replacement or substitution of missing structures in the oral 
cavity and of the extra-oral or facial area—this includes all types of prosthetic 
correction—dental prosthesis as well as the more complicated restorations and 
appliances necessary for the radically deformed.’’? He also discussed the ac- 
quired and congenital types of conditions that may be associated with orofacial] 
prosthesis. 

Harry H. Shapiro" also mentioned correction of oral deformities by pros- 
thesis, citing examples with illustrations of ‘‘esthetic and functional improve- 
ment of face and teeth by means of prosthetic restorations following destrue- 
tion of tissue due to disease or lack of tissue due to congenital maxillary de- 
fects as in cleft lip and palate.”’ 

Edward A. Kitlowski,® discussing ‘‘Secondary Defects After Operations 
for Clefts of the Lip and Palate,’’ said, ‘*The commonest contour deformity 
seen in old cleft lip and palate cases is produced by flatness of the lip and de- 
pression of the nose, often called ‘dishfaee.’ The flatness of the lip is caused 
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by a lack of forward projection of the premaxilla, most marked when the pre- 
maxilla has been removed, but present to a lesser degree in a large number of 
eases which have been reconstructed over complete clefts of different de- 
grees.’’ He mentioned orthodontic treatment in these cases and ‘‘use of a 
bueeal inlay consisting of an Ollier-Thiersch graft over a dental compound 
stent inserted between lip and lower part of the nose and maxilla. After union 
of the graft, a maxillary denture can be made sufficiently prominent to pro- 
duce normal contour and earry artificial teeth which articulate normally with 


the mandibular teeth.”’ 





A. B. 


Fig. 1.—A, Sagittal drawing (by Dr. Milis) to illustrate loss of normal facial contour 
in a patient with a cleft palate and cleft lip. B, Sagittal drawing (by Dr. Mills) to illustrate 
restoration of facial contour in a patient with a cleft palate and cleft lip by means of a lip 
plumper. 


Blair and Ivy* mentioned, in discussing congenital cleft of the lip, that 
the premaxilla should be carefully manipulated and preserved intact in closing 
the lip. Otherwise, complications may result in a flat upper lip and a perma- 
nent nonunion and atrophy. Nevertheless, conditions result where ‘‘incisor 
teeth frequently erupt in abnormal positions, useless from a functional and 
esthetic standpoint. It may be necessary then to extract these teeth and re- 
place them with an artificial denture both to correct the occlusion and restore 
the contour of the lip.’’ 

Eby described the use of lip plumpers in rehabilitating soldiers of World 
War I with certain facial injuries, while Ackerman" demonstrated their use in 


patients with intraoral cancer. 
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Surgical Aspects of the Plumper 

The surgical aspects of the lip plumper deal primarily with the prepara- 
tion of the tissues that are to receive the appliance. 

Since the purpose of the plumper is to fill out the lip and restore varying 
degrees of facial contour (Fig. 1), it may sometimes be necessary to perform 
some surgical procedure in order to allow the lip to be so treated. This means 
that essentially three conditions have to be attained: 

1. The lip has to have sufficient structure or elasticity so that it can be 
filled out or stretched. 

2. There has to be sufficient room behind the lip to allow placement of the 
applianee. 

3. There should be no areas of the lip that are bound down to the under- 
lying structures or tissues. 

The surgical procedures performed are those to allow fulfillment of these 
conditions. 

If the lip is too tight or too scarred, so as to prevent stretching or filling 
out, it is necessary to add additional tissue to it. The elassie procedure uti- 
lized to perform this is the attached pedicle flap from the lower lip, known as 
the Abbe-Estlander flap. In patients in whom the upper lip is deficient and 
searred, one can usually obtain sufficient tissue from the lower lip. 

A triangular wedge segment is taken from the center of the lower lip and 
rotated to the previously split center of the upper lip. By placing this flap in 
the center of the upper lip, one can usually obtain a very symmetrical result. 
However, if the searring and deficiency of the upper lip are limited to only 
one side, the transposed flap can be placed on that side. Other methods of 
obtaining more lip tissue are more complicated and consist of sliding cheek 
flaps or tube pedicle grafts from other parts of the body. 

The second requirement to be met to allow the use of a plumper is to have 
sufficient labial suleus. In many of the eases in which a plumper may be indi- 
cated, one finds that the mucous membrane of the undersurface of the lip is 
closely attached to the underlying gingiva or structure, eliminating the labial 
suleus to a major degree. This makes it impossible to fit an appliance behind 
the lip. In these patients it is necessary to deepen or recreate this suleus be- 
hind the lip to allow the plumper to fit. In many of these cases the suleus is 
deepened by ineising along its height and dissecting free the underlying tis- 
sues. This leaves a fairly large, raw surface which is covered by means of a 
split skin graft about 0.012 ineh in thickness. This graft is held in place by 
bolus of sea sponge or gauze or over a fashioned acrylic appliance known as a 
stent.® 

The third surgical procedure commonly employed is to release bound- 
down areas of the lip or remove bands of attachment. The usual surgical 
procedure to perform this is a modified form of the z-plasty with transposition 
of flaps. Very often only a very simple horizontal to vertical releasing in- 
cision may be sufficient. In this technique a horizontal incision is made and 
the resulting defect is closed vertically. Both the z-plasty and this last pro- 
cedure also are used to deepen the labial suleus. 
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Technical Aspects of Lip Plumpers 


The complete procedure for the construction of lip plumpers ineludes the 
following steps: 


1. Study models articulated at correct vertical dimension. 
2. Diagnosis and treatment planning. 


3. Extractions, restorative dentistry, orthodontics, correction or comple- 
tion of the occlusal plane, crowns, bridges, ete. 


4. Construction of the prosthetie appliance as indicated. 





A. BR. 


Fig. 2.—A, Edentulous patient without dentures. B, Same patient with full upper and lower 
dentures. 





Fig. 3.—Patient with an acquired (surgically) maxillary defect wearing an obturator with a 
lip plumper. 
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Cc. 


Fig. 4.—-A, Lateral view to show profile of a patient with a cleft palate and cleft lip 
without a lip plumper. B, Lateral view to show profile of the same patient with a lip plumper. 
Cc, Lip plumper with obturator used in above patient 
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The prosthetic appliance generally utilized for lip plumpers may be either 
fixed or removable, as indicated. The type utilized depends upon the case as 
it presents. Each may lend itself to one type more readily than to the other. 
These may consist of a one or two-piece appliance and may be part of a full 
upper denture, partial upper denture, fixed bridge, or orthodontic appliance. 


The one-piece type appliance is constructed by taking the usual impressions 
for the particular restoration and building out the labial area of the latter with 
wax to restore or improve lip contour before it is processed, as for the edentulous 
patient with labial resorption of the maxillary alveolar ridge (Fig. 2), or some 
with an acquired (Fig. 3) or congenital maxillary defect (Fig. 4). 








Fig. 5.—A, Appliance with recess in labial flange for retaining removable lip plumper. B, En- 
larged view of recess. C, Removable lip plumper. 


The two-piece plumper is constructed where the patient’s teeth are so po- 
sitioned as to interfere with a one-piece appliance, as in some patients with the 
congenital maxillary defect, malocclusion, or abnormal lips. The impressions 
are taken for the construction of the partial upper denture. Provision is then 
made to attach 12-gauge tubing to the partial upper denture and 12-gauge posts 
to the plumper. Teeth, if required, are set and tried in the mouth, and both 
parts of the appliance are then assembled and again checked in the mouth. Be- 
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fore finishing into acrylic, a paste wash is taken of the tissue area of the plumper 
under the wax try-in. Both halves are then completed. At the time of insertion 
both parts are adjusted to fit properly. An alternate procedure for retaining 
the plumper is to have it lock into an undereut groove that is made in the major 
appliance (Fig. 5). 

The fixed bridge is never constructed with a fixed plumper but the position 
of the ponties and the labial contour of the abutment crowns will affect the con- 
tour of the lip. 

In constructing a required plumper with a fixed bridge, the abutment teeth 
are prepared routinely and the crowns are cast. The palatal portion of the bridge 
is finished as usual but posts protrude from the labiogingival portion to allow 
attachment of the plumper. The latter in all these cases must always be of the 
removable type since it is very important to be able to clean under the plumper 
daily. A number of other attachments can be devised to hold the plumper in 


place. 





Fig. 6.—Intraoral view of a patient with a cleft palate to show coping-type crown on abutment 
> 


In some cases in which orthodontic treatment is necessary before a perma- 
nent restoration can be constructed, a plumper may be fabricated to hold out 
the lip temporarily. While the teeth are being treated orthodontically, the pa- 
tient is adjusting himself to the plumper and will not be too conscious of it when 
the permanent appliance is constructed. The trial period also helps to indicate 
the type of plumper best suited for that particular ease. 

A lip plumper is often used in severe Class III malocclusion where the 
maxilla is in distoclusion to the mandible and the upper lip appears ‘‘sunken 
in.’’ A full or partial upper denture can be constructed with the anterior teeth 
set anteriad to the natural anterior teeth or ridge, producing more adequate in- 
cisal relationship and plumping the lip to adjust the profile. Wherever possible, 
natural teeth that are to be covered by the appliance should be protected by a 
coping-type crown (Fig. 6). The latter provides stabilization for the denture 
and eliminates interfering tooth surfaces. 
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Summary 


The use of a lip plumper is at times indicated in the plastic repair of a lip 


or to restore esthetic contour to a lip. 


ably in a group clinic, in order to produce the optimal result. 


Treatment planning and rehabilitation should be well organized, prefer- 
The surgical 


and technical aspects of the procedures and appliances involved are discussed. 
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CENTRAL FIBROMYXOMA OF THE MAXILLA 


Karu W. Bruce, D.D.S., M.S., anp R. QUENTIN Royer, D.D.S., M.S. 
RocHESTER, MINN. 


“Haycgees fibromyxoma of the jaws does not oceur with great frequency. 
The tumor is composed of mucous connective tissue which is similar to 
Wharton’s jelly and the embryonie mesenchyme. 

Fibromyxoma of the jaw appears to have a better prognosis than does 
fibromyxoma occurring in the long bones of the skeleton. In the long bones 
the tumor is frequently malignant and tends to recur with great frequency 
after removal. <A fibromyxoma of the jaw is more indolent than those of long 
bones, and recurrence is not frequent if enucleation is complete. 

In 1921, Muller’ suggested that central fibromas of the jaw might origi- 
nate from the mesenchymal portion of the tooth germ. Conversely, Trauner,’ 
in 1942, maintained that convineing evidence which would link fibromas of 
the jaw to a dental origin is not available. 

Ewing’ expressed the belief that mesoblastic tumors such as fibromas and 
lipomas often undergo myxomatous change under the influence of chronic 
irritation or degenerative change from diminished blood supply. 

Willis* pointed out that this group of tumors probably arises from nerve 
sheaths. 

Thoma® expressed the belief that the greater portion of myxomas occur- 
ring in the jaw are derived from embryonic tissue of the dentinal papilla, the 
dental follicle, or the periodontal membrane. Some of these tumors are de- 
rived from retained islands of embryonic undifferentiated tissue which have 
undergone hyperplasia. This tissue was predestined to form bone but never 
surpassed a state of differentiation comparable to that of Wharton’s jelly 
seen in the umbilical cord. Thoma further related that it is difficult to dif- 
ferentiate a tumor which develops from an odontogenic source from one which 
has an osteogenic inception. A clinical method of differentiation was adopted 
by him. He observed that osteogenic myxomas occur in the jaw dissociated 
from the tooth-bearing areas and are more malignant in behavior. The 
odontogenic type occurs in rather intimate association with the dental system, 
is benign and seldom recurs if completely enucleated. 

Evidence that may support the odontogenic origin of fibromyxoma of the 
jaw was contributed by Thoma® in 1934, Fuste and Mena Serra’ in 1941, 
Straith® in 1942, Millhon and Parkhill® in 1946, Thoma and Goldman” in 1947, 
Stafne and Parkhill" in 1947, and Edwards” in 1949. 

It has been recognized that the tumor is frequently associated with missing 


unerupted or partially formed teeth. Thoma and Goldman, reporting on 11 
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cases of myxoma of the jaw, observed that in all but 1 case the tumor was as- 
sociated with one or more missing or embedded teeth. 

Fibromyxoma of the jaw is a tumor which occurs in the younger age 
groups. The tumor appears in the second and third decades most frequently. 
It affects both jaws, with the mandible being most often involved. 

The tumor is usually reported to be unaccompanied by pain; however, 
Thoma and Goldman stated that intense, persistent pain is the chief complaint. 
Sonesson'* reported 8 cases of central fibromyxoma of the jaw and related that 
none of these patients registered pain as a complaint. 

In the majority of cases of fibromyxoma reported in the literature there 
was a history that a tumor had been present for a few months to a year prior 
to initial examination. In a few cases the tumor was reported to have been 
present for a longer period. Harbert and co-workers reported a case of 
myxoma of the maxilla and antrum of thirteen years’ duration. 

There is no typical roentgenographie appearance of fibromyxoma of the 
jaw. This tumor has been noted to simulate polycystic ameloblastoma as well 
as odontogenic cyst. The most frequently observed roentgenographie picture 
is a radiolucent area with scalloped, irregular margins. The central portion is 
traversed by fine, gracile, straight or angular trabeculations. The tumor ex- 
pands the jaw and often causes complete destruction of the cortex. 

The surgical] treatment should consist of complete enucleation or radical 
excision if possible. Resection may be necessary in some eases in which the 
tumor has completely destroyed a portion of the jaw. Wawro and Reed’® 
have described 2 cases of fibromyxoma of the jaws in which wide resection 
was performed in an effort to irradicate the tumor. Roentgen therapy is gen- 
erally agreed to be ineffective in the treatment of this tumor. Thoma?® has 
stated that recurrence of fibromyxoma is uncommon if enucleation is com- 
plete. In Sonesson’s series, the tumor recurred in 4 of 8 eases. One tumor 
recurred once, 1 recurred twice, and 2 recurred three times after operation. 

Grossly the tumor is grayish yellow. Its consistency varies. Some por- 
tions of the tumor may be sticky, gelatinous, or semisolid, and others may be 
firmer. The surface of the tumor is shiny and glistening. 

Histologically the fusiform or stellate cells are elongated, having cyto- 
plasmic processes stretching in various directions. Fine collagen fibers can be 
seen extending between the aforedescribed cells. The nuclei, which are slender 
and threadlike, are hyperchromatic, but they vary little in size and shape. 
Mitotic figures are rarely seen. The tumor is well supplied with fine vessels 
whose walls have a single layer of endothelium. Plasma cells, lymphocytes, 
and large mononuclear cells are sometimes present. 

The report of a case of fibromyxoma of the left maxilla follows. 


Case Report 


A 14-year-old white boy was admitted to the Mayo Clinie on Dee. 9, 1950, with the 
chief complaint of enlargement of the labial alveolus in the maxillary left canine region. 
The mass was painless and of three months’ duration. Two months previously, the patient 
had consulted his local dentist because of this swelling and failure of the permanent 
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maxillary left canine to erupt. The deciduous maxillary left canine had been lost two 
years before. The local dentist had made dental roentgenograms and had found what was 
believed to be a cystie lesion in this region. The maxillary canine tooth was present but 
had not yet erupted. 

Clinical examination on Dec. 9, 1950, revealed a firm bulbous mass, 2.5 by 3 em., 
situated on the labial aspect of the maxillary alveolus in the left canine region (Fig. 1). 
The maxillary left canine tooth was partially erupted and there was an abnormally large 
space situated between this tooth and the lateral incisor tooth. The floor of the nose on 
the left was slightly elevated. The alveolar enlargement was neither painful nor tender 
to palpation. The expansive mass yielded to finger pressure but no crepitation was noted. 
Light passed through the tumor on transillumination. The lateral incisor and the first 
premolar tooth adjacent to the lesion reacted negatively to ice vitality tests. The left 
canine, however, reacted positively to this test. The clinical examination suggested that 


the tumor was a dentigerous or globulomaxillary cyst. 





Fig. 1.—Expansive growth in the maxillary left canine region. The maxillary canine is in 
the process of eruption. 


Roentgenographic examination revealed a radiolucent area with fine angular tra- 
beculations which extended from the maxillary left central incisor to the maxillary left 
second premolar (Fig. 2, a). This exposure was indicative of the fact that the lesion prob- 
ably was not a cyst of the globulomaxillary suture. An occlusal roentgenogram of the left 
maxilla also was made to identify further the limits of the lesion (Fig. 2, b). The margin 
of the radiolucent area was undeterminate. 

The tumor was enucleated by surgical curettage with the patient under intratracheal 
anesthesia. The gross specimen appeared as a yellowish, pinkish gray, semisolid, shiny, 
gelatinous mass. There were, however, some areas of firm consistency (Fig. 2, c). The 
tumor was found to extend from the midline to the left first molar region. The floor of the 
nose and the antrum on the homolateral side were perforated. The excised tumor measured 
3 by 2 em. 

On microscopic examination the tissue was observed to be composed of widely spaced 
spindle-shaped and stellate-shaped cells, with long cytoplasmic processes (Fig. 3). A\l- 
though the nuclei of the cells were somewhat variable in size and shape there was no 
evidence of mitosis. Interspersed between the cellular elements was a reticulum of sparse, 
fine, fibrillar material. However, areas were present in which the reticulum was composed 
of denser collagen strands. The space between the cells and fibrils was occupied by a pale- 
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staining vacuolated mucoid substance. The tissue was fairly well supplied with blood 
capillaries. Round cells of the lymphocytic and monocytic varieties were present in some 
zones of the tumor. 





Fig. 2.—a, Dental roentgenograms revealing a radiolucent area extending from the 
maxillary left central incisor to the maxillary left second premolar. Fine angular trabecula- 
tions are present. The roots of the lateral incisor and the canine tooth are displaced; b, lesion 
demonstrated on an occlusal roentgenogram of the left maxilla; c, excised fibromyxoma meas- 
uring 3 by 2 cm. In a@ the view is from the lingual side while in b it is from the facial side. 





(hematoxylin and eosin, x<100). 


Fig. 3.—Fibromyxoma of the maxilla 
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Comment 


It is interesting to speculate as to the genesis of this tumor. It may have 
originated in the primitive mesenchymal] tissue of bone or odontogenic tissue. 
It is doubtful that this growth represents a degenerative process in a pre- 
viously existing central fibroma of bone. In the evaluation of the possibilities 
of odontogenic origin the fact that the tumor arose in juxtaposition to an 
unerupted tooth must be considered. At the time that the tumor was first 
observed at the Mayo Clinic, however, the left canine had begun to erupt and 
as a result no definite association could be made between the tumor and the 
follicle of this tooth. It seems unlikely that the tumor developed from a den- 
tinal papilla because the root apices of the teeth in close approximation to the 
tumor were well formed. The hypothesis that the tumor had its inception in 
the periodontal membrane of one of the adjacent teeth cannot be substanti- 


ated. 

It is hypothetically possible that the proliferation of mesenchymal rests 
situated in the alveolar bone of this region could have accounted for the tumor. 
Because the roots of the canine and lateral incisor teeth were widely sepa- 
rated it would seem reasonable to assume that the globulomaxillary suture zone 
may have been the primary site of the growth. If it is possible for epithelial 
remnants to be located at this site and later proliferate and degenerate to 
form the so-called globulomaxillary cyst, it would seem just as plausible that 
primitive embryonic mesenchymal rests might also frequent this suture region 
and could proliferate to form a tumor such as has been described. 
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CONDYLAR FRACTURES 


Report of Two Cases, One Treated by Preauricular, the Other by 
Submandibular, Open Reduction 


ARNOLD B. Becker, D.D.S.,* WaurHam, Mass. 


PERFECT anatomic restoration in cases of condylar fractures can only 

be achieved by open reduction and transosseous wiring. Two methods 
are available, one through a preauricular incision described by Thoma 
(1948); the other, through a submandibular incision described by Henny 
(1951). Two eases will be reported: the first, a unilateral fracture which 
was wired by means of a preauricular incision; the second, a bilateral] frac- 
ture treated by means of submandibular incisions. It appears that the pre- 
auricular approach is the approach of choice for fractures of the head of the 
condyle, and meniscectomies; the submandibular approach, on the other hand, 
facilitates the reduction of fractures in the base of the condyle and is particu- 
larly recommended for subeondylar fractures. The use of this method for sub- 
condylar fractures was recommended by Thoma (1951). It has been found 
very satisfactory in the case to be described. 


Case Reports 


Case 1.—Unilateral Condylar Fracture.—A 26-year-old white male sol- 
dier was admitted to Murphy Army Hospital, dental clinic, on July 4, 1951. 
He had been involved in an automobile accident. He complained of pain in 
the area of the left condyle, difficulty in closing his jaw, fracture of his upper 
anterior teeth, and lacerations of his face. Examination revealed crepitation 
in the area of the left condyle and a slight amount of swelling in this area. 
The teeth were in poor occlusion when he closed his mouth. The mandible 
could be moved only to the left. The upper central and lateral incisors were 
fractured, with a slight amount of destruction of the alveolar crest. There was 
a perforating wound in his lower lip caused by the upper teeth. 

Roentgen examination showed a fracture through the neck of the man- 
dibular condyle on the left, with lateral displacement of the fractured end 
(Fig. 1, A). 

Treatment consisted of débridement of the lower lip wound and closure 
of the perforation by suture. The fractured teeth were extracted and Jelenko 
splints attached to the remaining teeth. 

The operation for reduction of the fracture was performed July 9, 1951, 
under Penothal Sodium anesthesia with nitrous oxide and oxygen, administered 
through an endotracheal tube. After the usual preparation of the operative 
field an angulated preauricular incision was made on the left. After dividing 
the skin and subcutaneous tissues, several vessels which had been clasped with 
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Fracture of condyle after reduction and transosseous wiring fixation. 





Fig. 3.—Incision after removal of sutures. 
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hemostats were tied. The dissection was carried along the posterior aspect 
of the ramus until the fractured condyle was encountered. The bone was laid 
bare, after which a hole was drilled in the fractured end with a dental drill. 


of condyle. 


Fig. 5. Fig. 6. 


Figs. 5 and 6.—Submandibular reduction of condylar fracture. 


A stainless steel wire was inserted, and, after reversing the position of the 
condyle with that of the ramus, another hole was drilled here. The wire was 
drawn through this hole by means of a hairpin wire, and, after reducing the 
fracture, was twisted to retain the fragments in position. The wound was 
closed in layers, after which intermaxillary fixation was applied. 
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The postoperative x-ray (Fig. 2) showed an excellent result. The wound 
healed without complications (Fig. 3). Penicillin was administered pre- and 
postoperatively. 





Fig.- 7. Fig. 8. 


Figs. 7 and 8&.—Postoperative photographs showing scar resulting from submandibular incision. 





Fig. 9.—Postoperative x-ray showing internal wiring fixation of bilateral condylar fractures. 


Case 2.—Bilateral Condylar Fracture With Fracture of the Symphysis.— 
A 21-year-old white male soldier was admitted to Murphy Army Hospital, 
dental elinie, on Aug. 5, 1951, transferred from Quiney City Hospital. The 
patient was conscious but had severe lacerations of the face. In the lower an- 
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terior part of the mandible a cut had been sutured in the area of the symphysis 
(Fig. 4). He had a considerable amount of edema of the left side of the face 
and was unable to close his jaw. No hemorrhage was noticed. 

Clinical and x-ray examination revealed a bilateral fracture in the area 
of the right and left condyles, and a compound fracture of the symphysis. 

The operation for reduction of the fractures was performed on Aug. 10, 
1951, under endotracheal nitrous oxide, oxygen, and ether anesthesia. Jelenko 
splints had been applied to the upper and lower arches the day before the op- 
eration for postoperative intermaxillary fixation. After the usual preparation 
of the skin, a curved incision was made 1 em. below the angle of the jaw, 
extending from below the loke of the ear to the site of the external maxillary 
artery. The mandible was dissected down upon, after which the masseter 
muscle was divided, and, by means of a retractor, the fracture exposed. At 
this point 50 units of curare were administered. Holes were drilled into the 
end fragment and a stainless steel wire inserted. The fracture was reduced 
and the wire twisted and cut. The wound was closed in layers (Fig. 5). The 
same procedure was carried out on the other side (Fig. 6). The symphysis 
fracture was reduced and the teeth put into occlusion and held by means of 
intermaxillary fixation applied to the Jelenko splints. 

The postoperative course was uneventful. The scars were not objection- 
able (Figs. 7 and 8) and the postoperative x-ray showed good results (Fig. 9). 
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MEDIAN RHOMBOID GLOSSITIS 


Report of a Case 


R. QUENTIN Royer, D.D.S., M.S., Aanp Kart W. Bruce, D.D.S., M.S. 
ROCHESTER, MINN. 


EDIAN rhomboid glossitis refers to a benign ovoid or rhomboid mass 
that is situated in the midline of the dorsum of the tongue, just anterior 

to the V formed by the cireumvallate papillae. This ovoid or rhomboid area 
which is usually slightly raised from the rest of the tongue is devoid of 
papillae. The deep red color of this zone is in distinct contrast to the adjacent 
portion of the tongue which is papillated and frequently coated. The elevated 
mass is often nodular and is occasionally fissured. : 

The condition was first described in 1914 by Broeq and Pautrier’ who 
reported 17 cases under the title, ‘‘Glossite losangique médiane de la face 
dorsale de la langue.’’ In 1922 Arndt? recorded 1 case and mentioned that 40 
other cases of a similar nature had been observed in an eighteen-month period 
at the skin clinie of the University of Berlin. Fordyce and Cannon* in de- 
scribing 2 eases of ‘‘a hitherto undescribed condition of the tongue’’ un- 
doubtedly were dealing with median rhomboid glossitis despite the fact that 
an attempt was made to link the etiology of this condition to syphilis and 
lichen planus. In 1924 Lane* reported a case and modified and shortened the 
original title to ‘‘Glossitis Rhombiea Mediana.’’ Zimmerman’ reviewed the 
subject in 1928 on the basis of 29 cases which he had collected from the litera- 
ture up to that time. Akshier® and Loos and Hoérbst’* each reported 1 case in 
1934. Martin and Howe’ stated that up to 1938 42 cases of median rhomboid 
glossitis had been reported in the literature, including the 11 cases that they 
were reporting. Amaturo and Falk® recorded 1 ease in 1947. 

Median rhomboid glossitis appears to be an entity which mainly affects 
male patients. The patients so affected seem to seek diagnostic council at 
the time of middle age. In Zimmerman’s® series of 29 cases which he collected 
from the literature there were 22 men (76 per cent). The greatest number of 
the patients in this series reported for diagnosis in the fourth deeade of life. 
Abshier’s® patient was a man in the sixth deeade of life. The ease of Loos and 
Hérbst’ was a woman in the fifth decade. In the 11 cases reported by Martin 
and Howe* there were 9 men (82 per cent). The average age of the 11 patients 
at the time they reported for diagnosis was 45 years. Amaturo’s and Falk’s® 
patient was a 33-year-old woman. 

Chronie irritation or a positive serologic reaction for syphilis does not ap- 
pear to be a predisposing factor in the etiology of median rhomboid glossitis. 

From the Section of Dentistry, Mayo Clinic. 
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Martin and Howe* have expressed the opinion that the condition is a develop- 
mental anomaly of the tongue which features the persistence of the tubereulum 


impar. 

Subjective symptoms are rare. 
possible that mild inflammatory reactions may take place in the depths of the 
The greatest clinical significance of the entity is that it is a benign 


If the mass is lobulated and fissured it is 


fissures. 
lesion which is frequently confused with carcinoma. 

The following case is one in which a diagnosis of median rhomboid glossi- 
tis was made on clinica] examination and later substantiated by microscopic 


examination. 
Case Report 
A white man aged 24 years was seen in the dental section of the Mayo Clinie on 
Nov. 1, 1951. The patient had been referred from the urologic section where he had been 
under observation for a mild persistent prostatitis which had been present for approximately 
As the patient’s prostatitis was resistant to the usual definitive treatment he 


two vears. 
was referred to the dental section for the consideration and evaluation of the teeth as a 


possible source of infection. 





Fig. 1.—Midline location and gross characteristics of median rhomboid glossitis. 


Dental examination revealed 2 partially impacted mandibular third molar teeth, a 
nonfunctional maxillary left third molar tooth, 2 carious molar teeth, two missing max- 
illary central incisor teeth, and chronic marginal gingivitis. All the erupted teeth tested 


vital to ice. 
Examination of the tongue revealed a deep red, elevated ovoid area measuring 2 


by 3 em. and located in the midline of the dorsum of the tongue anterior to the circum- 
vallate papillae. Shallow fissures traversed the surface (Fig. 1), The patient was un- 
aware of any abnormality of the tongue as there were no associated symptoms nor had 


this area been called to his attention prior to this time. He admitted the use of one pack- 


age of cigarettes per day but there was no clinical evidence of leukoplakia associated with 
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the mass nor was there evidence of leukoplakia in any other area of the mouth, The blood 
serologic reaction for syphilis (Kline test) was negative. 

The patient was reassured that this was a benign condition, but being possessed of 
cancerophobia he requested that a biopsy of the area be performed. This was done. Sec- 
tions were prepared and stained with hematoxylin and eosin (Fig. 2). The following 
histopathologie features were observed: The overlying epithelium demonstrated hyper- 
plasia with evidence of acanthosis. The rete pegs of the overlying stratified squamous 
epithelium demonstrated a tendency toward plexiform downgrowth of well-differentiated 
cells. A few well-formed pearly bodies were noted in the Malpighian layer of the epithe- 
lium. (Epithelial pearls have been reported by Martin and Howe.8) The surface layer 





Fig. 2.—Epithelial hyperplasia with acanthosis and downgrowths of rete pegs. Epithelial 
pearl formation is noted at the left-hand side of the photomicrograph. Lymphocytes are 
intimately associated with the basal layer of epithelium in some areas, and they can also be 
noted to appear within the epithelium in other zones. Patent capillaries and cells charac- 
teristic of chronic inflammation are present in the well-developed subepithelial fibrous layer 
(X90). 


of the epithelium demonstrated minimal hornification. The subepithelial zone was in- 
vaded by lymphocytes and plasma cells. It was noted on occasion that lymphocytes were 
closely associated with the basal layer of epithelium, and some lymphocytes actually were 
observed to be situated within the overlying stratified squamous epithelium as well. Patent 
capillaries and lymphatics were evident in the well-developed layer of subepithelial con- 
nective tissue. These microscopic findings are not entirely in accord with those of Loos 
and Hérbst? who classified the lesion with the vascular nevi. There was no evidence of 
malignant degeneration in any portion of the biopsy specimen examined. No treatment in 
this case of median rhomboid glossitis was recommended or carried out. 
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Comment 


Median. rhomboid glossitis is a benign anomaly of the tongue which may 
be confused with carcinoma. Martin and Howe* demonstrated this by pointing 
out that of 11 patients with glossitis rhombica mediana, 10 were referred be- 
cause of suspected carcinoma. Martin and Howe further recorded that of 
2,000 cases of cancer of the tongue in the records of Memorial Hospital, New 
York City, in no case was primary carcinoma known to have arisen from the 
area which typically is the site of median rhomboid glossitis. They also re- 
lated that tuberculoma and gumma are only infrequently situated in this area. 

It would seem plausible that a clinical diagnosis of median rhomboid 
glossitis can be accurately made by the utilization of such criteria as the 
unique position and gross features of the mass. Biopsy, however, is frequently 
necessary to allay the fears of those patients imbued with ecancerophobia. It 
is generally accepted that treatment for median rhomboid glossitis is not in- 


dicated. 
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Anesthesiology 
NEEDLE TRAUMA TO NERVE TISSUE DURING INJECTIONS 


Report of Six Cases 


W. Harry Arcuer, B.S., D.D.S., M.S.,* Prrrspureu, Pa. 


F A NERVE trunk or branch has been traumatized by the needle, we have an 
indication of this fact at the time of injection, because when the nerve is con- 
tacted by the needle the patient immediately winces as a hot, sharp pain flashes 
to the terminal branches of the nerve trunk contacted, and in some eases to the 


brain as well. 


1. Trauma to Inferior Alveolar Nerve Resulting in Numbness of Lip 

Needle trauma is most frequently encountered in the inferior alveolar 
nerve injection. The patient complains that the syringe “burnt her lip”! 
These injections are followed by immediate and profound anesthesia. <As a 
rule the anesthesia lasts at the most only a period of hours. 

However, when the nerve has been crushed, lacerated, or severed by 
surgical trauma, the period of anesthesia, or paresthesia, is measured in months 
and occasionally in years. This occasionally happens during operation to 
remove impacted mandibular third molars. It is well to warn the patient, at 
the conclusion of the operation, not to be alarmed if numbness persists in the 
lip; also advise him how long he can expect it to last. 


Case 1. Transitory Traumatic Injury to the Inferior Alveolar Nerve.— 
Mrs. W. N., aged 28, had a mandibular injection of 3 ¢.c. of 2 per cent procaine 
hydrochloride 1:50,000 adrenalin made for the purpose of extracting the lower 
left second molar. The needle contacted the mandibular nerve, creating in- 
stantly in the lower lip a sensation which the patient described as comparable 
to an “electric shock.” 

Anesthesia of the left side of the lower lip was nearly instantaneous, and 
was followed quickly by tingling and numbness of the posterior gingival 
membrane. The anesthesia was complete, and lasted approximately one hour. 
No abnormal postoperative discomfort occurred. 


Case 2. Traumatic Injury to the Inferior Alveolar Nerve While Making 
the Inferior Nerve Block Injection for Cavity Preparation, Followed by Pro- 
longed Anesthesia.—Miss H. M., aged 24, had a mandibular injection made. 
When the needle was thrust into the tissue, the patient jumped and cried out. 
She stated that intense pain shot straight up to the top of her head, lasting for 
a few minutes. This was followed by profound and immediate numbness of the 
right side of the lower jaw, and the side of her tongue. She also had a very 
warm sensation about the whole head. The numbness remained for two 
months. A gradual return of normal sensation in the third month found the 
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numb, dead feeling gradually replaced by a pinpricking feeling and some- 
times itchiness. This paresthesia gradually disappeared in the next three 
months. 

Case 3. Left Facial Paresthesia in Conjunction With the Inferior Alveolar 
Nerve Block for Cavity Preparation.—Miss 8. J., aged 20, had a successful 
lower left inferior alveolar nerve block. The patient reported that the side 
of her face was “asleep” with a tingling sensation like pins and needles in the 
skin, and that the side of her nose itched. The mouth felt swollen (the 
patient pointed to the mucous membrane of her cheek). The patient had 
not lost any motor control of the muscles of the left side of her face. She 
could close her eyelid and raise the left side of her lip. The patient outlined 
this area of tingling as follows: 

“Starting on the hairline of the forehead, it covers the upper left third of 
the forehead, the upper left eyelid, and goes down the side of my face to the 
lower lip region where the tingling sensation changes to intense numbness.” 

Posteriorly on the left side of the face, the tingling sensation went back to 
the ear, down over the angle of the jaw, and down the neck on an imaginary 
vertical line extending from the tragus of the ear halfway to the clavicle. 

The facial symptoms were in addition to the customary symptoms of pro- 
found inferior dental and lingual nerve anesthesia. The long buccal nerve 
was not anesthetized, as was proved by pressure on the left mucous membrane 
in the region of the third molar as compared with the right. In spite of the 
profound numbness of lip and tongue, the patient had pain in the deeper 
portion of the cavity. Pain was felt when cold air was blown into the cavity 
to dry it out. 

Injection was made at 2 p.m. The tingling sensation in the forehead dis- 
appeared at 2:30 p.m., but was still present in other regions of the face. The 
faee began to feel normal after 3:00 p.m. Anesthesia was completely eliminated 
at 4:30 P.M. 

Case 4. Numbness Following Mandibular Injection—Mr. H. P. J., aged 
32, had a right inferior alveolar nerve injection for cavity preparation. When 
the needle was passing through the tissue en route to the mandibular sulcus, the 
patient winced. At the completion of the injection, he complained of a burning 
painful flash extending along the nerve trunk, ending in the lip. This was 
immediately followed by intense numbness which lasted for two days, and partial 
numbness which lasted three more days. Beginning on the second day the 
intensity of the numbness gradually lessened. During mastication, the numb- 
ness intensified. Following the disappearance of the numbness, there was a 
tingling and burning of the lip for approximately one week. 

Discussion.—The inferior alveolar nerve is composed of a number of 
cylindrical cords or funiculi held together by connective tissue. Each 
funiculus is a bundle of medullated nerve fibers, axons, and has a sheath of 
dense connective tissue known as perineurium. The nerve fibers in the funiculus 
are supported by delicate processes of connective tissue called the endoneurium. 
The loose tissue which binds the funiculi together and surrounds the whole nerve 


is known as the epineurium. 
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In this ease the needle point passed through or into the epineurium covering 
the funieuli, severed some of the medullated nerve fibers, and traumatized 
others. The perineurium surrounding each funiculus and the endoneurium 
surrounding each nerve fiber were severed or traumatized. 

When a nerve fiber is divided, the part which is no longer in contact with 
the nerve undergoes degeneration and, of course, no longer transmits impulses. 
For two days, in the ease mentioned, the profound numbness persisted. However, 
during this time the severed nerve fibers were held practically in contact with 
each other by their individual endoneuriums, and these bundles (funiculus) 
were in turn held closely together by the perineurium. The whole group of 
funiculi were in turn held together and surrounded by the connective tissue 
perineurium. For these reasons, an ideal situation for rapid regeneration of 
the nerve fibers was present, and on the second day the intensity of the numb- 
ness gradually decreased, indicating that more and more “cireuits” were restored 
as nerve fibers regenerated. Ilowever, during mastication, the intensity of the 
numbness was again increased. This ean be explained on the basis of the weak- 
ened connective tissues, the endoneurium, epineurium, and the perineurium. 
They “gave way” slightly under the strain put on them by the movements of 
the mandible during mastication. This, of course, resulted in a slight “break 
in the eireuit,” as the nerve fibers, too, were pulled apart. This increased the 
number of nerve fibers which did not transmit impulses, and thereby increased 
the numbness of the lip. Daily, however, the connective tissue became stronger, 
firm regeneration took place in the nerve fibers, and as a result the numbness in 
the lip gadually disappeared and was replaced by paresthesia, a tingling and 
burning sensation, for approximately a week. 


2. Trauma to Lingual Nerve Resulting in Numbness of the Tongue 

Oceasionally in the inferior alveolar nerve injection, the lingual nerve is 
contacted by the needle point en route to the mandibular suleus. An im- 
mediate “hot electrie shock” flashes into the papillae of the anterior two-thirds 
including the tip on that side of the tongue. This is followed by immediate 
numbness on that side of the tongue, the mucous membrane of the floor of the 
mouth, and the lingual mucoperiosteal membrane. The duration of the numb- 
ness is dependent on the amount of trauma to which the nerve is subjected. 

If the nerve is pierced and severed by the needle, the anesthesia may be 
permanent. If the nerve is only nicked by the needle, anesthesia may last only 
for hours or days. This nerve may also be severed by incorrect incision for the 
purpose of exposing impacted lower third molars. 


3. Trauma to the Chorda Tympani Nerve Resulting in a Loss of Taste 


The chorda tympani nerve, in a common sheath with the lingual nerve, is 
also subjected to trauma at the same time that the lingual nerve may be in- 
jured. When the chorda tympani nerve is traumatized there is a decrease of 
taste sensation because the taste bulbs on the anterior two-thirds of that side 
of the tongue are temporarily not functioning. If the chorda tympani nerve 
is injured, there will also be a decrease in secretion from the floor of the 
mouth on that side, for the chorda tympani nerve also controls secretion. 
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Case 5. Numbness of the Lingual Nerve and Loss of Taste.—Mrs. J. McQ., 
aged 24, experienced prolonged numbness of the lingual nerve and loss of 
taste on one-half of the tongue following the enucleation of a follicular cyst, 
from the ramus and body of the mandible in the third molar region. The 
operation was performed under intravenous anesthesia. 

I am unable to explain how the lingual and chorda tympani nerves were 
traumatized because the cyst was contained within the body of the mandible in 
the region of the third molar and extended up into the ramus, expanding the 
buceal and lingual cortical plates. The entire cystic sac shelled out of the 
bony erypt without difficulty. Following the operation, the patient had pro- 
found numbness in the lip and tongue, and loss of taste. Two months after 
the operation the numbness in the lip changed to a burning, tingling sensa- 
tion. Gradually this disappeared within two months, but the numbness in the 
tongue and the loss of taste were still present at the time of writing which 
was three years a‘ter the operation. 

The only possible explanation lies in the fact that the cyst communicated 
with the oral cavity and the fistulous tract was widely excised when exposing 
the cortical plate overlying the cyst. It is possible that their nerves were con- 
siderably out of their normal anatomic path and were removed with the 
excised tissue which surrounded the fistulous tract. This elliptical tissue sec- 


tion measured 1 em. by 2.5 em. 


4. Trauma to the Superior Nerve When Anesthetizing the Anterior and 
Middle Superior Alveolar Nerves 


Case 6. Injury of Intraorbital Nerve.—Miss M. C., aged 25, was seen for 
the excision of a palatally impacted cuspid of the right maxilla. When the 
needle reached the immediate vicinity of the right infraorbital foramen, the 
patient gave unmistakable signs of acute pain by facial contortions and up- 
ward movement in the chair. Two cubic centimeters of 2 per cent procaine 
hydrochloride solution were slowly injected and the facial contortions and 
generalized muscular tension ceased. 

On removing the needle the patient stated that she suddenly had an acute 
sharp pain in the top of her head and a burning pain in her lip. These two 
centers of pain were connected by a distinct line of pain that was clearly 
discernible from her lip to the top of her head. 

The patient stated that she thought she was being “electrocuted in the 
face,” and it was all she could do to keep from “hitting the ceiling.” Intense 
numbness lasted in the lip for twelve hours, and a paresthesia was present in a 
progressively reduced degree for the next twenty-four hours. 

From the foregoing it is apparent that some of the fibers of the infra- 
orbital branch of the superior alveolar nerve were traumatized by the needle. 

Treatment.—There is no specific treatment that will help in nerve regenera- 
tion. If, however, the numbness is due to contaminated solutions, any treatment 
which facilitates cireulation of blood through the area in which the solution was 
deposited naturally helps carry away from this area the irritating contaminants, 
and shortens the duration of numbness. 














Oral Roentgenology 
PERIAPICAL LESIONS 


THEovorR Bium, D.D.S., M.D.(Pa.), UNIversAE MepicInaE Docror( VIENNA), 
F.A.C.D., F.A.C.S., F.1.C.D., New York, N. Y. 


ILHELM KONRAD ROENTGEN discovered the “X-rays” in November, 

1895. It seems unbelievable but only eight months later, in July, 1896, C. 
Edmund Kells, a dentist of New Orleans, La. demonstrated the principle of the 
Roentgen ray and the first dental roentgenogram or as he called it ‘Skiagraph,’ 
before the Southern Dental Association’s 27th Annual Meeting held in Ashe- 
ville, N. C.’" This citation gives one an idea of the progressive spirit of the 
dental profession, which forty years ago also created the dental hygienist for the 
prophylactic eare of the patient’s mouth and teeth, as well as the periodic check- 
up of the gums and teeth. This progressive spirit is also shown by the fact 
that the dentist is seeking the cooperation of the physician, but on a level of 
equality, each being well trained in his respective field. 

In discussing the question of the x-rays, and particularly the x-ray exam- 
ination of the teeth and jaws, I wish to emphasize that much clinical experience 
is necessary for their correct interpretation, which at times is very difficult for 
the dentist even when experienced and expert. Therefore, the request of 
the physician to see the series of x-rays taken by the dentist is not justified 
without consultation with the dentist because it tends to diminish the patient’s 
confidence in the dentist. 

The following cases illustrate the difficulties encountered in attempting 
diagnosis solely by means of x-rays: 

If we are confronted with an x-ray film showing perforations of the roots 
as well as apical areas of bone destruction, the preoperative diagnosis is not so 
important since in such a ease (Fig. 1) the teeth will have to be removed and 
the apical areas cleaned out and since all diseased tissue removed is always 
histologically examined in the laboratory. Here, the clinical impression of 
granulomas was confirmed by. the pathologist. 

When studying a film (Fig. 2) on which a tooth contains a root canal 
filling and shows some thickening of the apical periodontal membrane, the 
diagnosis by most doctors is “abscess,” although very few such lesions actually 
contain pus. The usual microseopie findings are granuloma or epithelium 
containing granuloma. 

That this is not always the case is well illustrated in Fig. 3. The central 
incisor presents an apical lesion similar to the one in Fig. 2 and the second 





Read before the Section of Oral Medicine and Oral Surgery, Academy of Medicine of 
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premolar an irregularly formed peripheral bone condensation around it. 
However, both teeth responded normally to the electric pulp test, thus exelud- 
ing the pulp as the etiological factor. This should arouse the doctor to further 
study of the patient, who in this instance had a giant cell epulis in another 
part of the mouth and also loss of bone structure in the mandible and other 








Fig. 1. Fig. 2. 
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Fig. 3. 


bones of the skeleton. This was a case of hyperparathyroidism and the apical 
lesions of the central incisor and second premolar were another manifestation 


of the syndrome. Their regression followed the removal of the parathyroid 
adenomas, 
In the next case we see a canine, root canal well filled, with an apical 


area of bone destruction surrounded by a rather evenly dense bony ring 
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(Fig. 4).. No one could clinically or radiographically diagnose it; in fact we 
all would eall it a granuloma. Microscopically it was a cyst fully lined with 
squamous epithelium. The photograph of the section (Fig. 5) even reveals the 
lumen of the cyst. This illustrates that the size of the lesion is no indication 
of whether we are dealing with a cyst or a granuloma. 





Fig. 4. 








Fig. 5. 


At times one encounters much larger areas involving a number of teeth 
In Fig. 6, three teeth may be responsible ; however, only one central incisor did 
not respond to the pulp test. A positive diagnosis could be made only under 
the microscope. It was a granuloma. The size of the lesion, its cireumscrip- 
tion, and even the pulp test are only a few of the means to help us come to 
some conclusion. Clinical examinations, at times only very extensive ones, 
clarify the general picture. 

Ever so often an irregularly outlined area is seen at the apices of one or 
more teeth, pulp test, normal, with beginning bone formation in the center. 
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For a long time this condition remained unrecognized and undiagnosed (Fig. 
7). Many years ago such a lesion was observed on a mandibular canine. The 
new bone formation appeared on the film as a sequestrum. The region was 
explored, the tissue removed, examined, and found to be a cementoma (Fig. 8). 
The development of a cementoma in a young woman over a period of about 
seven years is very well demonstrated in Figs. 9 and 10. Although their 
etiology is not known, it is definite that surgical interference is contrain- 
dicated. 

At times a translucency in the apical region of the maxillary central in- 
cisors, particularly, is mistaken for a granuloma. However, their normal 
response to the pulp test, x-rays taken at three different angles, and the 
presence of the normal periodontal lamellae exclude the diagnosis of dental 
involvement in favor of one due to an embryonal inclusion of respiratory 
epithelium. Fig. 11 illustrates such a case. The dentist thought he was deal- 
ing with a granuloma, opened the tooth, treated and filled the root canal. The 
vitality of the pulp had not been tested and the lesion was discovered on 
routine x-ray examination. The cyst was removed later and examined micro- 
scopically. Columnar ciliated epithelium was found, confirming the diagnosis 


of median line cyst. 





Fig. 6. 


Our greatest surprise was experienced after operation of a diffused- 
appearing and bone-destroying lesion over a maxillary premolar and canine, 
which could have been diagnosed as an osteomyelitis. However, the histologic 
diagnosis was giant cell tumor (Fig. 12), a finding which could not have been 
arrived at without the microscope. 

The last case (Fig. 13) to be cited proved to be an ameloblastoma in a 
very early stage, in fact the smallest I have ever seen. This is the time to 
discover and operate them successfully without fear of recurrence, since they 
are locally malignant lesions. This patient had been operated upon twelve 
years previously, rechecked a few months previously, and was without any 
evidence of recurrence. There was bone destruction noticeable in the apical 
region of the incisors and between the canine and adjoining incisor. The 





Nash iteere 





PERIAPICAL 


LESIONS 





Fig. 8. 





1299 








1300 


THEODOR BLUM 





Fig. 11. 





Fig. 12. 


Fig. 13. 





Vig. 14. 


Miiendiiietnnisinssniainindidad cance clan 


Pm ~ TABI ge 





/ 


nk Sail! 

















Uri tea a ds SNR AR Us 


St ae 


PERIAPICAL LESIONS 1301 


appearance of circles and the bubble-like picture were characteristic of an 
ameloblastoma. It can often be diagnosed from the x-ray and must be con- 
firmed by histologic examination. The patient must be rechecked periodically 
by means of the x-rays as well as clinical examination so that a recurrence can 
be dealt with as soon as possible. 

X-rays are one of the most valuable means at our disposal to arrive at 
a correct diagnosis and many others must be added to avoid errors. It was 
the object of this short article to prove that a casual glimpse and even a close 
study of a film are not sufficient. Strange as it may seem in spite of many 
years of practical experience, I have discovered that no one knows it all, that 
one ean still learn to bring the number of errors down to a minimum. Such 
study requires not only cooperation among dentists, but also among dentists 
and physicians. 

Since writing the previous material there was submitted to the laboratory 
of our Institute tissue for histologic examination about which I wish to report. 
ortunately “these studies are performed only if a complete history including 
x-rays, models and photographs accompany the request for examination. The 
Institute in this way continuously increases its material for study.’ Among 
other lesions found in the oral cavity of this patient there was one in the apical 
region of the maxillary canine and first premolar (Fig. 14). Grossly it seemed 
well circumscribed, quite round, with destruction of the periodontal lamella, 
perhaps also some loss of dental structure. The bone at the periphery was not 
smooth, but dense to a great extent. The two teeth were hypersensitive to the 
pulp test. How many such cases of plasma cell myelomas would one have to 
encounter to be able positively to diagnose this condition by studying the 
x-ray only? In such a ease, too, all the means at our disposal will have to be 


utilized to arrive at a correct diagnosis. 
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Oral Pathology 
MULTIPLE MYELOMA 


Report of a Case First Observed in the Maxilla 


HersBert I. CautMAn, B.S., D.D.S., New York, N. Y. 


HIS is a report of a case of multiple myeloma, the diagnosis of which was 

made from a lesion in the maxilla. Maxillary lesions of this type are rare 
and it is uncommon for a patient with multiple myeloma to have the first no. 
ticeable pathologic findings in the mouth. 

Mrs. L. G., a 50-year-old Negro housewife, was seen at my office for the 
first time on March 22, 1951. She complained of a large ‘‘lump’’ in her mouth 
which was ‘‘very sore.’’ 

About three months previously the patient noticed a small swelling in 
the retromolar area of the left maxilla. This swelling grew slowly. The max- 
illary left third molar moved down as the swelling enlarged and in time be- 
came loose. It was so mobile that two weeks previously, on March 8, 1951, the 
patient removed the tooth with her fingers. There was some bleeding follow- 
ing this extraction but it stopped spontaneously. She had a slight soreness on 
that side with no pain on pressure. For the past three weeks she had a left 
chest pain, moderate cough, afternoon fever and night sweats. Her tempera- 
ture by mouth was 100.2° I’. She became easily fatigued, weak, and could do 
housework for very short periods. The patient even needed help to carry 
packages while shopping. Recently she had a burning sensation during 
micturition. 

Extraoral examination disclosed a slight, soft swelling of the left cheek. 
There was no lymphadenopathy. Intraoral examination revealed no mandib- 
ular molars on either the left or right side. There was a large mass in the 
distal portion of the left maxilla. When the teeth were in occlusion this mass 
came into contact with the ridge of the mandible. The neoplasm extended 2 
em. distally from the maxillary left second molar. Its palatal border was 
about 1 em. and its buccal border 0.5 em. from the center of the alveolar 
ridge. The tissue on the inferior surface with its 0.5 em. extension to buceal 
and palatal surfaces formed a red cap (Fig. 1). The mesial surface of the 
tumor was in contact with the maxillary left second molar and this surface 
was ulcerated. The remainder of the lesion was normal in color. The mass 
was soft and fluctuant but when aspirated contained no fluid. 

The patient’s mother was 74 years old and had hypertension. Her father 
died at 45 from a cardiac disease. She had one daughter who was living and 
well. 
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About two years previously she had frequent pounding headaches and 
some exertional dyspnea. At that time she went to a hospital clinie and was 
told that her blood pressure was over 200. They advised her to go on a salt- 
free, low carbohydrate diet. This dieting gave her relief until July, 1950, 
when symptoms returned. A hysterectomy for the removal of fibroids was 
performed in 1936. Although her appetite had been consistently good she 
noted a 15-pound weight loss in the past six months. 





Fig. 1.—Palatal view of lesion showing formation of red cap on inferior surface. 


A roentgenogram showed a punched-out radiolucent area in the maxillary 
left third molar region. Mesial to this were other radiolucent areas, so a full 
series was taken. This disclosed many such sites throughout the maxilla and 
mandible (Fig. 2). Some were small and round, others were large. None 
were sharply demareated from the surrounding bone. Lateral jaw and 
anteroposterior plates showed many lesions spread throughout the body and 
ramus of the mandible (Figs. 3, 4, and 5). In the left maxillary sinus there 
appeared a sharply demarcated homogeneous soft tissue density apparently 
arising from the lateral wall. Presence of a similar density appeared in the 
region of the floor of the right maxillary sinus (Fig. 6). 

With the exception of the maxillary left second molar, all remaining 
teeth responded vital to the electric pulp test. Sensation was recorded at 
lower voltages than would be expected in the average patient. 
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Laboratory Reports.— 

Blood examination: Hemoglobin, 6.6 Gm. 42 per cent; color index, 0.8; 
R.B.C., 2.3 million—achromia, anisocytosis, and poikilocytosis; W.B.C., 7,500 
(segs., 44, bands., 2, lymphocytes, 51, monocytes, 3), and platelets, 170,000. 





Fig. 3.—Roentgenogram of the left side of the mandible showing extent of lesions 





Fig. 4.—Roentgenogram taken anteroposteriorly shows involvement of the ramus. 


Blood chemistry: Nonprotein nitrogen, 37 mg. per 100 ¢.c.; alkaline 
phosphatase, April 6, 1951, 18 King-Armstrong units, April 16, 1951, eight 
King-Armstrong units; glucose, 100 mg. per 100 ¢.¢.; globulin, 2.3 to 3.05 
Gm. per 100 ¢.c.; albumin, 4.0 Gm. per 100 e.c. 
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Fig. 5.—Roentgenogram of the right side of the mandible showing extent of lesions. 
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Fig. 6.—Roentgenogram showing the involvement of the maxillary sinuses. Note soft tissue 


densities. 
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Urine: Albumin, 3+; Bence-Jones, positive; W.B.C., 2-4; R.B.C., ocea- 
sional; hyaline cast, occasional. 

Sedimentation rate: Mareh 3, 1951, 84; April 7, 1951, 28; April 16, 1951, 
40. 

Under infiltration anesthesia using Monoeaine 1.5 per cent with epineph- 
rine 1:100,000, a 1 em. square cut was made with a seapel on the palatal 
portion of the lesion to a depth of about 6 mm. This block of tissue was care- 
fully removed and sent for histopathologic examination. The following re- 
port was received: 

Gross Examination.—Three tissue particles received in fixative aggregated 
measure 11 by 8 by up to 5 mm. They are white in color and moderately firm. 
Two seem to be covered by mucosa. 





Fig. 7.—Microscopic field showing many plasma cells. (X1,100.) 


Microscopic Exramination.—Two fragments show epithelial covering upon 
the surface. One shows beneath the submucosa solid sheets made up by plasma 
cells with very minimal connective tissue framework carrying blood vessels. 
Seattered Russell bodies are present. The third fragment shows a similar le- 
sion, this without epithelial covering. The demarcation between the submucos: 
and the deseribed lesion is fairly sharp. Within the subepithelial layers diffuse 
infiltration by lymphoeytes is present (Fig. 7). 

Diagnosis: Plasma cell myeloma. 

The patient was admitted to a hospital and placed on the Medical Service. 
Further physical examination revealed definite moderately marked tenderness 
over the entire anterior and lateral thoracie cage including the lower half of 
the sternum. Tenderness was particularly marked in the left lateral and in- 
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There was no tenderness of the skull, 


framammary portions of the rib eage. 
é 
Blood pressure was 


face, bones of the extremities, dorsal spine, or pelvis. 
190/110. 

Bone marrow puncture showed the marrow almost entirely replaced by 
solid sheets of mature plasma cells. There were numerous intracellular and 
extracellular Russell bodies. 

The hospital roentgenologic report stated that the skull, dorso-lumbo- 
sacral spine, pelvis, and the long bones of the upper and lower extremities 
showed practically universal distribution of sharply demarcated areas of 
luceney in most of the bones included within the examination (Fig. 8). 





discloses widely distributed lesions. 


Fig. 8.—Roentgenogram of the skull 


During her first few days in the hospital the patient suffered severely 
from bone pain and was extremely weak. She received 4 units of whole 
blood with a rise in hemoglobin to 12 Gm., and with marked relief of symp- 
toms. Concomitantly, the erythrocyte sedimentation reaction fell somewhat. 
Bone tenderness disappeared. The patient was started on radiotherapy to 
the oral lesion. She was placed on a low protein diet and received stilbam- 
idine starting at 45 mg. daily and raised to 225 mg. daily. The total dosage 
was 5,625 mg. when it was discontinued after being administered for twenty- 
five days. She was discharged from the hospital on April 25, 1951, feeling 
very well, with a hemoglobin maintained at 12 Gm., and referred for treat- 
ment to the radiotherapy clinic on an ambulatory basis. 

A hospital note dated June 4, 1951, stated that the patient was attending 


radiotherapy clinic. ‘‘The huge plasmocytoma of the mouth had completely 
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regressed leaving several loosened teeth behind. Pain in chest bilaterally on 
coughing. No particular weakness.’’ 

The second admission to the hospital was on Sept. 17, 1951. During the 
interval between admissions she did poorly. She had anorexia, weight loss, 
and pain in the thorax. When I saw her on Nov. 10, 1951, she could not raise 
her right hand nor could she enunciate clearly. She seemed to understand 
my words. The mouth appeared as if there were never any lesion present. 

A neurologie consultation was ordered and the report stated that the pa- 
tient had global aphasia, right facial and right hemiparesis, and right hemi- 
sensory defect. The impression was that there was a cerebral disorder pre- 
dominantly in the left hemisphere probably due to a vascular disease. 

Approximately four weeks after a second course of stilbamidine was 
stopped, the aphasia began to clear, her strength increased, and she was more 
alert. On Nov. 28, 1951, the patient was transferred to a chronic disease 
hospital. 

According to Geschickter and Copeland there were 425 cases reported 
in the literature until 1928.' Bellevue Hospital in New York City averaged 
3 eases in 4,000 necropsies and Johns Hopkins in Baltimore reported 4 cases 
in 9,000 neeropsies. Multiple myelomas represent 0.03 per cent of all types of 
malignaney. These figures place the disease in an uncommon but not rare 
category. 

Multiple myeloma occurs more frequently in males and mostly in the 40- 
to 60-year age group. There is no race distribution or familial predisposition. 

Pain is an outstanding symptom. There may be pulmonary changes, 
neurologic, nephritic, and gastrointestinal symptoms. ‘‘The ribs, sternum, 
clavicles, and spine are affected in 90 per cent of all cases.’ The skull and 
long bones are involved often. 

The Benece-Jones protein which was positive in this patient is present in 
the urine of 60 to 70 per cent of the patients affected with multiple myeloma. 
This urine forms a heavy precipitate with nitrie acid which resolves on heat- 
ing and forms a gel-like mass on cooling. A positive Benee-Jones protein in 
the urine should make one suspicious of a myeloma. 

About 50 per cent of the patients have a hyperglobulinemia, hypereal- 
cemia, and reduced blood albumin. The blood phosphatase is usually normal. 
The platelets are normal or slightly reduced; bleeding time is normal and 
clotting time rapid. Sedimentation rates are higher and basal metabolic 
rates are normal or lower. 

Anemia is a constant finding. Some pathologists claim that this is due 
to the bone marrow being replaced by the myeloma cells. The anemia ac- 
counts for the considerable fatigue these patients have on slight exertion. 

The cell most commonly seen is the plasma cell. It is possible that these 
tumor cells are derived from the primitive hemocytoblast or reticulum cell 
and hence retain wide potentialities.’ The cells are arranged diffusely and 
are surrounded by little stroma. 

Metastatic carcinoma, Paget’s disease, endothelial myeloma, osteomalacia, 
lymphosarcoma of bone, and eosinophilic granuloma must be considered in 
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the differential diagnosis. In metastatic carcinoma one does not find as many 
osteolytie areas. Roentgenographically Paget's disease shows diffuse striations 
and trabeculations with new bone formation in the degenerated areas.? It 
also produces an increase in the width of the tables of the skull. There is no 
bone reformation in multiple myeloma and the calvaria shows multiple 
punched-out areas. Bowing of the tibia common in Paget’s disease does not 
oceur in myeloma. In endothelial myeloma the patient presents himself with 
a single lesion while in multiple myeloma there are usually many lesions 
present at the initial examination. An endothelial myeloma occurs more com- 
monly in younger people. Its distribution of pathosis is similar to that of 
multiple myeloma. Roentgenographically osteomalacia never shows rare- 
faction in the cranial bones. Lymphosarcoma of bone lacks the punched-out 
appearance of multiple myeloma and individual tumors are more irregular.’ 
The roentgenographie findings in eosinophilic granuloma may simulate those 
of a myeloma. A rare tumor, chloroma, may be considered in a differential 
diagnosis. The distribution of the lesions is similar in chloroma and multiple 
myeloma.’ Grossly sectioned the chloroma is a characteristic iridescent 
green, the myeloma is red. 

The roentgenographie picture is considered to be very characteristic yet 
a roentgenographically negative skeleton does not mean the absence of the 
disease. Multiple myeloma is found frequently microscopically in bones 
which appear normal on the roentgenogram.* ‘‘Repeated examination may 
be necessary before skeletal damage is detected and in many instances, death 
intervenes while roentgenograms are still negative.”’ This important fact must 
be considered in making a diagnosis. It must also be brought to mind when 
considering the primary focus. Just because one sees a solitary lesion roentgeno- 
graphically in a bone and at a subsequent date sees the involvement of other 
bones, that is not sufficient evidence to call the solitary lesion the primary focus. 
Therefore, to report a case as a multiple myeloma with the primary focus in the 
maxilla, mandible, or any other bone is erroneous. Lesions should be reported 
only as the first evidence of myeloma noticed either clinically or roentgeno- 
graphically. 

Many times localized soft tissue swellings are formed when the tumor 
extends beyond the periosteum. This invasion may injure the spinal cord 
and nerve roots. Small groups of myeloma cells may be found in lymph 
nodes, liver, spleen, and other internal organs. 

The deformities and spontaneous fractures which occur in about 62 per 
cent of the cases reported are caused by multiple soft red nodules with marked 
osteolytie propensities replacing bone and marrow. These nodules vary from 
a few millimeters to several centimeters in diameter. They are sharply de- 
fined and discrete but not encapsulated.° 

The prognosis is bad. An average patient lives from one to five years 
following the diagnosis. Treatment is mostly palliative.6 Radiation may 
help. In the case reported radiation completely resolved the oral lesion but 
could in no way be used to obliterate the multiple lesions. This patient also 
received stilbamidine. The effectiveness of the stilbamidine is lost unless 
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the patient is kept on a low animal protein diet too. Pain is relieved follow- 
ing its administration. The osteolytic lesions do not expand following its 
use for the stilbamidine seems capable of arresting the proliferation of mye- 
loma cells. The nuclei of the tumor cells change shape and the mitosis of 
cells stops when this drug is used. It has a chemical influence on certain 
specific nucleoproteins of the nuclei. Stilbamidine helps check the disease 
hut does not cure it.’ 

While examining the past literature on this subject I was impressed with 
a peculiar fact. There were no references made to dental literature in any 
of the articles written in medical journals. When a report was made of a 
review of the cases up to a certain date, it could not have been accurate if 
dental references were omitted. Whenever facts and figures are to be quoted 
on eases of generalized disease with oral manifestations, it is obligatory to 
refer to dental literature also. 


Summary and Conclusions 
1. This patient came to her dentist seeking relief from oral disease. The 
oral lesion proved to be only one lesion of a generalized disease, multiple 


myeloma. 
2. It is uncommon to have a patient whose primary noticeable lesion is 


oral and rare to find maxillary lesions in this disease. 

3. Stilbamidine ean help relieve pain in multiple myeloma but it does 
not affect a eure. Other treatment is also palliative. 

4. Multiple myeloma is a fatal disease of unknown etiology. 

5. When references to the literature are made about any disease that 
affects oral structures, dental articles should be consulted. The accuracy of 
statistics and other pertinent information obtained depends on this being 


done. 
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DENS IN DENTE: PRIMARY TOOTH 


Report of a Case 


BERNARD Z. RapinowiTcnu, D.D.S.,* Los ANGELEs, CALIF. 


HILE dens in dente are comparatively common in permanent teeth, 

none have been reported in primary teeth. 

L. K., a white boy, aged 3 years, 5 months, presented himself to the office 
on Mareh 5, 1951. He complained of pain and swelling in the upper left pri- 
mary cuspid area. 

On clinical examination the tooth presented an atypical appearance. 
The labiolingual diameter was greater than normal. The enamel seemed 
hypoplastic with a deep groove in the coronal portion. The area above the 
apex was highly inflamed and swollen. The tooth was sensitive to percussion 
and palpation and was mobile. 





Fig. 1. 


Roentgenographie studies at varying angles revealed two distinct root 
canals and a short accessory root. Part of the floor of the pulp chamber was 
lined with a radiopaque layer. 

Because of the periapical infection the tooth was removed and a ground 


section was made. The section was made to show the invagination, pulp area 


*Diplomate American Board of Pedodontics; Former Associate Professor of Pedodontics, 
University of Southern California. 
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and enamel lining the pulp similar to the pattern in the classic description 
of dens in dente of Tomes (1859) and Miller (1901), as quoted by Thoma. 

The tooth was diagnosed as a dens in dente of the upper left primary 
cuspid because of the histologic evidence. 

Fig. 1 is an x-ray of the upper left primary cuspid showing 2 distinet 
root canals in the main root portion. It also shows an accessory root and 
typical coronal invagination of dens in dente. Fig. 2 is a histologic ground 
section of the upper left primary cuspid, a dens in dente. D, dentine; E, en- 
amel; J, invagination. Fig. 3 is a high-power photomicrograph of marked area 
in Fig. 2. D, dentine; Z, enamel; P, pulp. 

A survey of the literature reveals no previous cases reported in primary 
teeth though quite a number of investigators have reported dens in dente in 
permanent teeth. 
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THE USE OF HYALURONIDASE IN THE TREATMENT OF TRAUMATIC 
SWELLINGS* 


PauL Benzer, B.A., D.D.S.,** THorNwoop, N. Y., AND ARNOLD B. SCHAFFER, 
B.S., D.D.S.,*** New York, N. Y. 


RAUMATIC swellings and their complexities continue to disturb the 

general and oral surgeon. Diverse treatments are used in cases of this 
type, e.g., cold, heat, heliotherapy, diathermy, radiation, antibiotics, and 
chemotherapy. Because of the variable results obtained with these approaches, 
investigators continue to seek more effective methods and drugs for the 
treatment of traumatic swellings. Benzer (1951)'* has suggested a new 
rational treatment of traumatie swellings: the use of hyaluronidase. Its 
use is based upon a correlation of the pharmacology of the drug with our 
present-day concept of inflammation. 

It has been demonstrated that traumatic swellings are basically composed 
of inflammatory exudate,* *° and are accompanied by obstruction of lymph 
channels.” * It has also been demonstrated that hyaluronidase has the property 
of breaking down hyaluronic acid,* ° a mucopolysaccharide which is a con- 
stituent of the ground substance of the connective tissues.’® 1! This results in 
an enhanced diffusion and absorption of fluids confined by such a barrier.’* 
Therefore, Benzer’ has proposed “that the judicious use of the enzyme after a 
short period of normal postoperative healing would result in an enhanced 
diffusion of the fluid exudates away from the surgical site. Second, the in- 
duration that might be forming in an area of prolonged edema would be 
broken up due to a hydrolysis of the new hyaluronic acid and barrier muco- 
polysaccharides being formed with fibrosis. Finally, with the reduction of 
the hard swelling to a soft swelling, the lymphaties and capillaries might more 
readily regenerate and alleviate the stasis, making for a more rapid healing 
and a decrease in the possible incidence of infection.” In the head and neck 
region we are confronted with traumatic swellings that may be due to surgical 
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intervention in the tissues or the result of a blow received externally. These 
swellings are usually accompanied by symptoms of trismus, pain, and other 
discomforts, , 

Sufficient data have now been accumulated to permit a review of 54 cases 
in which hyaluronidase has been used as a therapeutic agent. In these selected 
cases it was thought that the enhanced diffusion of accumulated fluids from 
the area would be of aid. 

Materials and Methods 

The testicular hyaluronidase used* was derived chiefly from bovine testes. 
Seifter’® has shown that “animals receiving not more than 200,000 times the 
maximum proposed therapeutic dose of hyaluronidase do not show any signs 
of loeal or systemic tissue injury. From the standpoint of pharmacology and 
toxicology, hyaluronidase is not a toxie material.” Accidental injection of 
hyaluronidase into the blood stream is quite harmless. 

The method of treatment used, in the eases which we shall describe, was 
based upon a clinical evaluation of each ease and the factors which control the 
‘ate and degree of spread of this enzyme. Hechter’ * observed that, under 
normal conditions, hyaluronidase diffuses through subcutaneous tissues slowly. 
To accelerate the rate of diffusion of the enzyme and allow it to approach and 
remove hyaluronic acid barriers at sites more distant from the point of in- 
jection, he found that increased hydrostatic pressure was necessary. We in- 
creased the hydrostatic pressure in our eases by the instillation into the 
swelling of as much fluid as the patient could readily tolerate and by the 
application of external pressure (Fig. 7, F). 

“Y The dosages that were used varied from 150 TR to 500 TR units (150 
Turbidity Reducing units is equivalent to 500 Viscosity Reducing units). The 
enzyme was introduced directly into the center of the swelling, intraorally or 
extraorally, as indicated, diluted with as much saline as was necessary to 
elevate the fluid pressure in the area.* The quantities varied between 3 and 
6 ¢.c. The material was injected without anesthesia. After injection, pressure 
.was maintained in the area by means of pressure bandages or packings, and 
hand-massage. 

In an endeavor to demonstrate the effect of hyaluronidase upon tissues, 
sections of the synovial membrane of the knee joint of the rat were treated 
in vitro. The control section was placed in a solution of hyaluronidase that 
had been previously inactivated by boiling, and the other section was placed in 
a solution of active hyaluronidase. Subsequently, both tissues were treated 
by the Hotchkiss method of staining for mucopolysaccharides. The control 
section (Fig. 1, A) showed the histochemical presence of mucopolysaccharides 
in the tissue. The enzyme-digested section (Fig. 1, B) demonstrated a de- 
polymerization of the mucopolysaccharides. This has been shown to indicate 
an increased permeability of the tissues to the passage of fluids.’® 17 

It is this property of causing tissue permeability that determines the 
clinical applications of hyaluronidase. The resulting permeability can be 


*The hyaluronidase was supplied by Wyeth, Inc., Philadelphia, Pa. 
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Fig. 1.—A, Section of the synovial membrane of the knee joint of the rat treated with 
inactivated hyaluronidase and stained by the Hotchkiss method for mucopolysaccharides. 
There is a normal presence and distribution of polysaccharides; B, section of the synovial 
membrane of the knee joint of the rat, treated with active hyaluronidase and stained by the 
Hotchkiss method for mucopolysaccharides. There is a general depolymerization of the 
mucopolysaccharides. This indicates an increase in the permeability of the tissues to the 
passage of fluids. 
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readily demonstrated clinically. Injection of a specific amount of irritating 
drug subcutaneously will result in a wheal, localized erythema, and a feeling 
of discomfort (Fig. 2). If radiopaque, it can be shown by x-ray to remain 





Fig. 2.—Right arm was injected subcutaneously with radiopaque substance. Left arm 
was similarly injected with same quantity of radiopaque substance with hyaluronidase added 
as an adjuvant. Right arm showed prolonged signs of a wheal, localized erythema (note 
arrow), and feeling of discomfort. Left arm was free of all symptoms. 





A. B. 


Fig. 3.—A and B, X-ray of right arm which was injected subcutaneously with radi- 
opaque substance reveals pooling of the material (note arrow). X-ray of left arm which 
was similarly injected but with hyaluronidase added as an adjuvant does not show the 
presence of the substance ten minutes afterward. This indicates the spreading property of 


hyaluronidase. 

pooled in the area of infiltration for a specific amount of time (Fig. 3, A). 
However, if hyaluronidase is used as an adjuvant to the same amount of drug, 
a wheal will not be present, erythema will be absent, discomfort will not be 
manifested, and x-ray studies will reveal almost immediate spread away from 
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the area (Fig. 3, B). Ona basis of these properties, hyaluronidase has been put 
to clinical use in hypodermoclysis,'* 1 2° *" and as an adjunct for the conduction 


23 


of local anestheties through tissues.*” 





B. 


Fig. 4.—A, Injection hematoma following tuberosity injection. Note marked pouching 
of tissue and pressing into mandibular tooth; B, injection hematoma seven minutes after 
instillation of hyaluronidase. Note flattening of tissue. 


Clinical Material 
The cases treated with hyaluronidase were selected in an attempt to 
apply the rationale for therapeutic purposes. Since the patients were ambu- 
latory, the application of the therapy was dependent upon their appearance at 
the Oral Surgery Clinies of Bellevue Hospital and New York University. And, 
in view of the fact that most of them were outpatients, it was not possible to 
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keep them returning for a complete history once they had received initial 


benefits. 
Arbitrary groupings of the cases studied are: 


NO. OF CASES 





I. Injection hematomas 10 

II. Traumatic hematomas and swellings 11 

III. Postoperative swellings 19 

IV. Chronic trismus and chronic lymphedema 8 

V. Infectious inflammations 6 

Total Number of Cases 54 
Case Reports 


A summary of each case history studied is presented in tabular form 
under our arbitrary classifications. 

Representative cases of the groupings are illustrated, and these cases will 
be fully presented. 


Case 1. Injection Hematoma—Swelling of Corpus Adiposum Bucci 
(Fig. 4, A and B).—A 52-year-old man (P. B.) was given a posterior superior 
alveolar injection prior to extraction of the left maxillary third molar. An 
instantaneous swelling of the left cheek, the size of a large plum, occurred; 
it was quite prominent intra- and extraorally. The patient felt the cheek was 
full and swollen. Fifteen minutes later 450 TR units of hyaluronidase 
dissolved in 4 ¢.c. of saline was injected intraorally, directly into the center 
of the swelling. Immediately following the injection, gauze was packed into 
the buccal pouch against the swelling, and external pressure was maintained 
by hand-massage. There was a definite flattening intraorally in seven minutes ; 
the patient felt relief of tension. In fourteen minutes the extraoral swelling 
was softer and decreased in size. And thirty minutes later there appeared to 
be 85 per cent reduction in swelling. Twenty-four hours later the patient had 
no symptoms except for slight puffiness persisting on the left side of the face, 
together with ecchymosis. In forty-eight hours, only eechymosis remained. 


Case 2. Traumatic Hematoma and Swelling (Fig. 5, A and B).—A 55- 
year-old man (J. G.) was attacked and beaten into unconsciousness thirty-two 
hours previously. The left periorbital region was markedly swollen and 
ecchymosed. The left eye was completely closed and could not be opened 
despite all efforts. The cheek was swollen and ecchymosed. In the infra- 
orbital region, a hard, circumscribed mass, which appeared to be a hematoma, 
could be palpated. Intraorally, the mucous membrane was ecchymosed, 
markedly pouched, and swollen. The patient felt much tension in the area. 
Three hundred TR units of hyaluronidase, dissolved in 2 ¢.c. of saline, was 
injected intraorally into the swelling, and 3 ¢.c. of saline containing 300 TR 
units of hyaluronidase was injected extraorally into the hematoma. Pressure 
was applied from the outside. In eight minutes the patient could partly open 
his eye, something he found impossible to do previously. There was a definite 
softening of both extra- and intraoral swelling with accompanying reduction 
in size in twenty-two minutes. The patient expressed considerable relief of 
tension. Observation twenty-four hours later showed progressive decrease in 
the size of the swelling, but extensive eechymosis remained. 
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A. B. 


Fig. 5.—A, Traumatic hematoma of thirty-two hour duration with resulting inability to 
open the left eye despite all efforts; B, traumatic hematoma twenty-two minutes after in- 
stillation of hyaluronidase. There is a partial opening of the eye, reduction in swelling, soften- 
ing, and relief of tension. 





A. B. 


Fig. 6.—-A, Postoperative swelling of twenty-four hour duration. Difficult to open right eye; 
B, postoperative swelling fifty minutes after the instillation of hyaluronidase. There is reduc- 
tion of swelling, softening, relief of subjective symptoms, and the eye opens freely. 







































HYALURONIDASE IN TREATMENT OF 


TABLE I. 


CASE | AGE 
NO. | SEX 
1 24 Tuberosity inj., 10 min, du- 
F ration; extra- and intra- 
oral swelling; hard, ten- 
der, golf ball-sized 


HISTORY AND SYMPTOMS 


300 u. in 3 cc. ~ 


CASE SUMMARIES OF INJECTION 


| THERAPY 


intraorally ; 
pressure 


TRAUMATIC SWELLINGS 
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HEMATOMAS 








RESULTS 
10 min., soft, less swelling 
20 min., practically gone; 
slight puffiness remained 











Tuberosity inj., 15 min. du- 
M ration; extra- and intra- 
} 





oral swelling; hard, ten- pressure 
der, tense, plum-sized 
(see Fig. 4, A and B) 
3 36 £YTuberosity inj.,4 hr. dura- 150 u. in 5 c.ec. 
M tion; extra- and intra- intraorally ; 
oral swelling; hard, cir- pressure 
eumscribed, tense 
4 40 Tuberosity inj., 15 min. du- 150 u. in 5 e.c. 
M ration; extra- and intra- intraorally ; 
oral swelling; hard, pressure 
tense, lemon-sized 
5 6639 ‘uberosity inj., 15 min. du- 150 u. in 3 e.e. 
M ration; extra- and intra- intraorally ; 
oral swelling; hard, pressure 
tense, walnut-sized; 
marked discomfort 
6 42 Tuberosity inj., 15 min. du- 150 u. in 5 e.e. 
M ration; extra- and intra- intraorally ; 
oral swelling; hard, cir- pressure 
ecumscribed; much ten- 
sion and pressure felt; 
lemon-sized 
7 #619 Buecal pad inj., 24 hr. du- 500 u. in 4 e.c. 


F ration; extra- and intra- 
oral swelling; hard, cir- 
cumscribed, tender, 
tense, uncomfortable; 
walnut-sized 


450 u. in 3 c.e. 
intraorally ; 


7 min., flattening intra- 
orally 

14 min., no swelling intra- 
orally; extraorally: 
softer, flatter, no tension 

24 hr., slight remnant 

48 hr., gone; slight ecchy- 
mosis only 








10 min., softer, 50 per cent 
reduction in size 

30 min., complete relief of 
tension; swelling almost 
gone 

24 hr., slight eechymosis 
only 

10 min., softer, flatter 

30 min., 90 per cent reduc- 
tion in swelling; relief of 
tension 

24 hr., slight puffiness, 
ecchymosis remained 








5 min., 95 per cent reduc- 
tion in swelling; tension 
relieved 

24 hr., no signs or symp- 
toms 





10 min., 85 per cent reduc- 
tion in swelling; all ten- 
sion and discomfort gone 

24 hr., slight eechymosis 
only 








intraorally ; 
pressure 


36 min., soft, 50 per cent 
reduction in swelling; no 
tension 

60 min., 80 per cent reduc- 
tion in swelling 

24 hr., no signs or symp- 
toms 





8 45 Tuberosity inj., 15 min. du- 
M ration; extra- and intra- 
oral swelling; hard, ten- 

der, tense, walnut-sized 


9 27 Tuberosity inj., 24 hr. du- 


ration; extra- and intra- 
oral swelling; hard, ten- 
der, tense, walnut-sized 


150 u. in 3 ce. 


intraorally ; 
pressure 


150 u. in 5 c.c, 
intraorally ; 
pressure 


30 min., reduction symptoms 
60 min., 80 per cent reduc- 
tion in size; asympto- 
matic, slight eechymosis 

24 hr., no signs or symp- 
toms; ecchymosis only 

15 min., softening, 40 per 
cent reduction in size 

60 min., 75 per cent reduc- 
tion in size; subjective 
relief 

24 hr., soft, puffiness gravi- 
tating; no symptoms 











10 923 Tuberosity inj., 3 hr. du- 
F ration; extra- and intra- 
oral swelling; hard, ten- 
der, tense; golf ball-sized 


150 u. in 3 ee. 
intraorally ; 
pressure 


30 min., 80 per cent reduc- 
tion in size; marked sub- 
jective relief 

24 hr., slight puffiness; no 
symptoms 
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TABLE II. CASE SUMMARIES OF TRAUMATIC HEMATOMAS AND SWELLINGS 


= | AGE | 
| SEX | 


55 
M 





HISTORY AND SYMPTOMS 


THERAPY 


RESULTS 








Beaten 32 hr. previously ; 
periorbital swelling eechy- 
mosed ; left eye com- 
pletely closed; infraorbi- 
tal mass (hematoma) ; 
cheek swollen, mucous 
membrane pouched, swol- 
len; feeling tension (see 
Fig. 5, A and B) 


300 u. in 2 c.e, 
intraorally ; 
300 u. in 2 ee. 
extraorally ; 
pressure 


8 min., partial eye-opening 
22 min., 40 per cent reduc- 
tion swelling intra- and 
extraorally; softening, 

relief of tension 
24 hr., progressive decrease 
swelling 








Patient knocked down stairs 


4 days previously; swell- 
ing from canthus eye to 

angle mouth and intraoral 
lump (hematoma) 


300 u. in 5 ee. 
intraorally ; 
pressure 


30 min., 50 per cent reduc- 
tion swelling extraoral 
and 75 per cent intraoral; 
subjective relief 








49 Patient received fist blow 


M 


10 days previously; hard, 
circumscribed swelling 
infraorbital (hematoma) 


300 u. in 3 ec. 
extraorally ; 
pressure 


15 min., softening 

60 min., 50 per cent reduc- 
tion size of swelling; 
subjective relief 





53 
M 


Patient mugged 3 days pre- 
viously; swelling left 
mandible, maxilla, infra- 
orbital; cheek thick, 
ecchymosis; incomplete 
eye-opening; discomfort, 
trismus 


450 u. in 5 ¢.c. 
extraorally ; 
pressure 


15 min., 30 per cent de- 
crease swelling, thickness 
cheek reduced; eye-open- 
ing almost complete; re- 
lief tension, less trismus 

24 hr., progressive improve- 
ment 








Patient fell 12 hr. pre- 
viously; lower lip swollen 
3x; extreme tension, pain, 
immovable, everted 


150 u. in 3 ¢.e. 
in each side of 
lip; pressure 


30 min., almost complete re- 
lief of symptoms; swell- 
ing reduced 50 per cent; 
lip movable 

24 hr., slight, soft puffiness ; 
no symptoms, easy mo- 
tion; slight discoloration 





Patient was struck 36 hr. 
previously; marked swell- 
ing left face, hard, ten- 
der; trismus, feeling ten- 
sion, difficulty opening 
left eye (see Fig. 7, A, 
B, C, D, and E) 


300 u. in 3 e.c. 
intraorally ; 
300 u. in 3 c.c. 
extraorally ; 
pressure 


22 min., 30 per cent de- 
creased swelling, marked 
symptomatic relief 

50 min., 60 per cent reduc- 
tion swelling, soft, al- 
most no symptoms; tris- 
mus decreased; eye opens 
readily; easy motion 
facial muscle 





Patient received blaw 2 hr. 
previously; eye com- 
pletely closed; infraorbi- 
tal swelling (hematoma). 


24 hr. after first injee- 
tion, therapy repeated 
(see Fig. 8, A and B) 


300 u. in 4 ¢.c. 
extraorally ; 
pressure 


300 u. in 4 ¢.c. 
extraorally ; 
pressure 


40 min., softening 

90 min., reduction swelling ; 
patient able to squint 
through eye, marked 
ecchymosis 

24 hr., swelling returned 

60 min., softening, minimal 
reduction swelling; eye 
squints open with effort; 
subjective relief 

72 hr., eye opens com- 
pletely; marked decreased 
swelling 





-atient struck 12 hr. pre- 
viously; marked swelling 
left face, hard, tender, 
tense; difficulty opening 
left eye; trismus, 25 mm. 
opening when forced 
(see Fig. 9, A, B, C, and 
D) 


300 u. in 5 ec. 

= 500,000 u. 
aqueous peni- 
cillin extra- 
orally; pres- 
sure 








20 min., 20 per cent de- 
creased swelling, sympto- 
matic relief, softening 

60 min., 70 per cent reduc- 
tion swelling, softening; 
eye opens more readily; 
marked symptomatic re- 
lief; opens 45 mm. 
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TABLE II (CoNntT’p) 


CASE | AGE | 





NO. SEX | HISTORY AND SYMPTOMS | THERAPY RESULTS 
9 50 -atient fractured condyle 500 u. in 1 ee. 5 min., softening (burning 
F 4 wk. previously; persist- intraorally ; sensation upon injection ) 
ing hematoma zygomatic pressure 24 hr., swelling reduced 40 
area; swelling extra- and per cent 
intraorally; hard ovoid 72 hr., slight puffiness; sub- 
1 inch diameter jective relief 
10 = 35 Patient was struck 24 hr. 150 u. in 5 e.e. 30 min., swelling reduced 
M previously; soft swelling intraorally ; 50 per cent; subjective 
intra- and extraorally, pressure relief 
left angle of mandible; 60 min., opens 45 mm. 
trismus, opens 30 mm.; 
tender 
11 32 Vigorous yawn accompanied 150 u. in 1 c.e. 40 min., marked subjective 
F by subluxation left con- bilaterally into relief (burning sensation 
dyle 36 hr. previously; joint cavity; for 15 min. after injec- 
soft swelling left temporo- pressure; jaw tion ) 
mandibular joint area; exercises 90 min., opens 40 mm., 
tender, tense, trismus- teeth touch 
opening 25 mm., unable 24 hr., full excursions, 
to touch teeth when slight tenderness both 
closing joints 


Case 3. Traumatic Hematoma and Swelling (Fig. 6, A, B, C, D, and E).— 
A 37-year-old ‘woman (B. M.) was struck thirty-six hours earlier. She pre- 
sented a very marked swelling of the left side of the face. Tenderness, pres- 
sure, trismus, and difficulty in opening her left eye was noted. Three hundred 
TR units of hyaluronidase dissolved in 5 ¢.c. of saline was injected extraorally, 
and 150 TR units, dissolved in 3 ¢.c. of saline, was injected intraorally into 
the swelling. The patient felt a burning sensation upon injection, which lasted 
a few moments. A pressure bandage was applied (Fig. 7, E). In twenty 
minutes there was definite symptomatic relief of tension. The swelling softened 
and decreased in size in thirty minutes. Fifty minutes later there was a 60 per 
cent decrease in size of swelling with marked symptomatic relief. The patient, 
who had been lethargic prior to injection, was gay and active. She could open 
her left eye readily, and move her facial muscles. She did not return to clinic. 

Case 4. Traumatic Hematoma and Swelling (Fig. 8, A and B).—A 72- 
year-old woman (A. K.) was struck in the face two hours previously in a hit- 
and-run accident. The left eye was completely closed with periorbital swell- 
ing. There was also a marked infraorbital swelling which appeared to be a 
hematoma. Three hundred TR units of hyaluronidase, dissolved in 4 ¢.c. of 
saline, was injected extraorally into the infraorbital region. Hand-massage 
was used. Ninety minutes later there was a softening and reduction in size 
of the area, accompanied by subjective relief. It was now possible for the 
patient to squint. Marked eechymosis had oceurred during this period. Six- 
teen hours later the patient returned with a minimal decrease in swelling, but 
the eye had closed. Intra- and extraoral eechymosis was pronounced. An in- 
jection of 300 TR units of hyaluronidase, dissolved in 4 ¢.c. of saline, injected 
extraorally, produced slight decrease in swelling. The left eye could be 














Rien 





D. 


Fig. 7. (For legend, see opposite page.) 





Fig. 8. (For legend, see opposite page.) 
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opened a little with effort, enabling the patient to see through it. Seventy- 
two hours later the eye was completely open; progressive decrease in swelling 


had oceurred. 





C. D 


Fig. 9.—A, Traumatic hematoma and swelling of twelve-hour duration; B, trau- 
matic hematoma and swelling sixty minutes after injection of hyaluronidase. There has been 
softening, reduction of swelling, and symptomatic relief; C, traumatic hematoma and swell- 
ing with partial trismus, maximum opening of 25 mm.; D, traumatic hematoma and swelling 
fifty minutes after instillation of hyaluronidase. It is possible to open 40 mm. 


Case 5. Traumatic Hematoma and Swelling (Fig. 9, A, B, C, and D).— 
A 26-year-old man (R. J.) had been hit twelve hours earlier on the left side of 
the face. A hard, tender, tense swelling of the cheek and infraorbital region 


Fig. 7.—A, Traumatic hematoma and swelling of thirty-seven hour duration with difficulty 
in opening the left eye; B, traumatic hematoma and swelling with pressure bandage im- 
mediately following instillation of hyaluronidase. C, traumatic hematoma and swelling fifty 
minutes after the instillation of hyaluronidase. There has been a softening and reduction 
in the size of the swelling and ability to open the left eye more readily; D, traumatic hema- 
toma and swelling with partial trismus, pouching of the mucous membrane, and thickness to 
palpation; HF, traumatic hematoma and swelling fifty minutes after instillation of hyaluronidase. 
There has been reduction of trismus, flattening of the mucosa, softening and decrease in 
thickness to palpation. 


Fig. 8.—A, Traumatic hematoma of two-hour duration. Complete inability to open the 
left eye; B, traumatic hematoma sixty minutes following second injection of hyaluronidase 
(twenty-four hours after the first). There is a squinting through the eye and marked 


ecchymosis. 








TasBie ITT. 


CASE | AGE | 
NO. | SEX | HISTORY AND SYMPTOMS 


1 22 Bilateral apicoectomies 


Case SUMMARIES OF POSTOPERATIVE SWELLINGS AND COMPLICATIONS 








RESULTS 
15 min., tension relieved 


THERAPY 
150 u. in 3.5 ¢.e. 





M 


Ea 
R —!/-—— L done 48 hr. 


previously; marked swell- 
ing, distention, eversion 
upper lip; immobile, ten- 
der, extreme tension 


into lip; pres- 
sure 


(burning sensation upon 
injection ) 

20 min., lip movable, swell- 
ing lessened 

40 min., 25 per cent reduc- 
tion in swelling; soft, al- 
most no symptoms 

24 hr., lip almost normal, 
slight puffiness 

48 hr., only slight yellow 
ecchymosis 








Bone biopsy of mandible of 
fibrous dysplasia 48 hr. 
previously; extensive in- 
durated swelling, right 
side of face; trismus, 
tension, tenderness, ec- 
chymosis; discomfort 


150 u. in 3.5 e.e. 
intraorally ; 
pressure 


20 min., slight relief of ten- 
sion, pressure 

30 min., softer, less trismus 

24 hr., 25 per cent reduc- 
tion in swelling, very 
soft, no tension, slight 
trismus and tenderness 

48 hr., puffiness, no symp- 
toms 








Impaction R 


removed 7 days pre- 
viously; slight indurated 
swelling at angle; tris- 
mus, tense, no protrusive 
excursion 





Bilateral ostectomy of man- 
dible for prognathism 
correction, 72 hr. pre- 
viously; ice packs used ; 
marked bilateral facial 
swelling; trismus, dys- 
phagia, tenderness, tense, 
heavy sensation (see Fig. 
10, 4 and B) 


150 u. in 5 ¢.e. 
intraorally ; 
pressure 


450 u. in 5 ©.c. 
bilaterally, ex- 
traorally ; 
pressure 


20 min., relief of tension 
(slight temporary burn- 
ing sensation upon injec- 
tion ) 

30 min., less trismus, swell- 
ing, softer; slight pro- 
trusive excursion 

40 min., all tension gone; 
slight trismus 

24 hr., minimal trismus, no 
symptoms, soft puffiness 





6 min., ‘‘ felt lighter,’’ 
less trismus, dysphagia 
(temporary burning sen- 
sation on injection) 

20 min., 40 per cent reduc- 
tion in swelling 

60 min., 60 per cent reduc- 
tion in swelling; marked 
symptomatic relief 

24 hr., 80 per cent less 
swelling, no trismus or 
discomfort 

72 hr., no signs or symp- 
toms 





oi 
Impacted R si L 


removed 24 hr. pre- 
viously; indurated swell- 
ing angle mandible; 
marked trismus, tender- 
ness, tense 


150 u. in 3.5 ¢.c. 
intraorally ; 
pressure 


15 min., relief of tension 

30 min., less trismus, ‘‘ felt 
better’’; swelling 20 per 
cent reduced, softer 

24 hr., slight trismus and 
soft puffiness, no symp- 
toms 

72 hr., no signs or symp- 

toms 





6 
R —- 


24 hr. previously; diffuse 
swelling left side of face, 
cheek thick, tender, tense, 
slight trismus 


Extractions 


300 u. in 5 e.e. 
extraorally ; 
pressure 


20 min., ‘‘ feels better’’ 

40 min., 25 per cent reduc- 
tion in swelling, marked 
thinning of cheek, marked 
subjective relief 

60 min., gravitation of 
swelling to inferior 
border of mandible 

24 hr., slight swelling, no 
symptoms 








CASE 


NO. 


12 


AGE 

SEX 
44 
M 


20 


F 


70 


19 
M 


42 


M 


| 


HYALURONIDASE IN 


TREATMENT OF 


TABLE IIT (ContT’pD) 


HISTORY 

Fracture zygomatic arch 
elevated intraorally 24 hr. 
previously; swelling, ery- 
thema right face, cheek 
thick, buecal mucosa 
pouched against teeth; 
moderate trismus, ten- 
sion; difficulty opening 
eye fully 

Second injection 24 hr. 


later (see Fig. 6, A and 
B) 
Impacted R a L 


removed 1 wk. previously ; 
indurated nodule present 
in surgical area; slight 
trismus and tenderness 


~ 300 u. in 5 ee. 


> 
R = L 


removed 48 hr. pre- 
viously; marked swelling, 
indurated right cheek 
extra- and intraorally; 
ecchymosis extra- and in- 
traorally; tense, uncom- 
fortable, partial trismus 
(see Fig. 11, A and B) 


Impacted 


Impacted R 2 L 


removed 48 hr. pre- 
viously; indurated swell- 
ing angle mandible; tris- 
mus 

Residual soft swelling and 
tender node lasted one 
week before resolution oc- 


AND SYMPTOMS | 


THERAPY 


TRAUMATIC 
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SWELLINGS 





RESULTS 





450 u. in 6 ¢.c. 
intraorally ; 
pressure 


450 u. in 6 e.c. 
intraorally ; 
pressure 


450 u. in 5 ee. 
intraorally ; 
pressure 


intraorally ; 
pressure 


150 u. in 3.5 ¢.e. 
intraorally ; 
pressure 

300,000 wu. peni- 
cillin 


10 min., less trismus, softer 
intraorally 

30 min., swelling soft, 
marked flattening intra- 
orally; 30 per cent reduc- 
tion in swelling; sub- 
jective relief 

40 min., gravitation soft 
swelling; eye opens freely 

24 hr., complete subjective 
relief ; 60 per cent de- 
crease in swelling; no 
immediate change 

48 hr., no signs or symp- 
toms; marked ecchymosis 





6 min., nodule softened 
(burning sensation upon 
injection ) 

30 min., 75 per cent reduc- 
tion in size; partial relief 
of trismus 

24 hr., no change 





~ 60 min., symptomatic relief, 


softening, swelling de- 
creased 25 per cent 
24 hr., slight improvement 
72 hr., soft puffiness, no 
symptoms 





30 min., softening, tension 


relieved (slight burning 
sensation for 20 min. af- 
ter injection) 

40 min., marked reduction 
of trismus 

24 hr., slight trismus, soft 
swelling gravitating 

48 hr., tender submaxillary 
node; no follow-up 





intraorally ; 


curred 
Root tips surgically removed 150 u. in 3.5 ¢.e. 
R-3 | L area 24 hr. 


previously; indurated 
swelling intra- and extra- 
orally; tender, ecchymosis 


Cystectomy upper cuspid-to- 
cuspid area, 5 days pre- 
viously; lip distended, 
immobile, eversion of ver- 
milion border; painful, 
tense 


pressure 


500 u. in 1 ee. 
into lip 





15 min., subjective relief 


15 min., softening 

35 min., 40 per cent reduc- 
tion in size 

24 hr., 60 per cent reduc- 
tion in size, asympto- 
matic; soft puffiness 
gravitating to sub- 
maxillary area 





30 min., softening 

40 min., slight motion, 25 
per cent reduction in size 

24 hr., no subjective symp- 
toms, lip movable; 50 per 
cent reduction in swelling 

48 hr., soft puffiness per- 
sisting 





TaBLE III (Conr’p) 








RESULTS 


30 min., softening, subjec-— 
tive relief, partial mo- 


THERAPY 


150 u. in 3 e.c. 
into lip at 


CASE | AGE 
NO. | SEX HISTORY AND SYMPTOMS 
13 18 Immediate root canal 

M therapy and apicoectomy 





esa 7 
viously; marked swelling 
upper lip, under portion 
of nose; tenderness, ten- 
sion, immobility 


48 hr. pre- 


mucobucecal 
fold; pressure 


tion; 30 per cent reduc- 
tion in size (burning sen- 
sation for few moments 
on injection) 

24 hr., 70 per cent reduc- 
tion in swelling, flaccid, 
mobile; no subjective 
symptoms 

48 hr., ecchymosis only 





Surgical removal of frac- 
ture roots R — L 
area, with excessive bleed- 
ing which persisted, into 
tissue spaces closed by 
sutures; 2 hr. later, cheek 
was 3x normal size, swell- 
ing superficial temporal 
fascia, periorbital swell- 
ing with closure of lids; 
massive intraoral swell- 
ing 18 hr. after initial 
injection, therapy re- 
peated 


300 u. in 3 e.e. 
intraorally ; 
pressure 


300 u. in 3 ¢.e. 
intraorally ; 
pressure 


30 min., definite softening, 
relief of tension; eye 
opens slightly 

18 hr., eye completely open; 
75 per cent reduction in 
size of swelling, no sub- 
jective symptoms; con- 
siderable eecchymosis 

No immediate significant 
change 

24 hr., asymptomatic, 95 
per cent reduction in 
swelling, diffuse ecchy- 
mosis 





Surgical removal odontoma 
7-4 
area 24 hr. 


pa Ty 


previously ; marked swell- 
ing of cheek, temporal, 
and periorbital area; eye 
partly closed, tenderness, 
tense 


24 hr. after initial injec- 
tion, therapy repeated 
(see Fig. 13, A, B, and 
C) 





Removed 


Rk = |— 


impaction 24 hr. pre- 
viously; marked swelling 
angle mandible; moderate 
trismus, general discom- 
fort 


150 u. in 5 e.e. 
intraorally ; 
pressure 


150 u. in 5 e.e. 
intraorally ; 
pressure 


150 u. in 5 ec. 
intraorally ; 
pressure 


90 min., 40 per cent reduc- 
tion all swellings; eye 
easily opened halfway; 
considerable subjective 
relief 

24 hr., 80 per cent reduc- 
tion in swelling; no sub- 
jective symptoms, diffuse 
ecchymosis 

Only minimal immediate 
change 

24 hr., all swelling and 
symptoms gone, except 
ecchymosis 





60 min., 40 per cent reduc- 
tion in swelling; marked 
subjective relief, less 
trismus 

24 hr., 80 per cent reduction 
in swelling; no subjective 
symptoms 





Incision and drainage acute 
alveolar abscess 72 hr. 
previously; hematoma, in- 
traoral aspect of lip, at 
site of incision; firm, pal- 
pable mass, almond-sized 


150 u. in 3 e.c. 
intraorally ; 
pressure 


30 min., 40 per cent reduc- 
tion in size, softening 
90 min., 80 per cent reduc- 
tion in swelling, ecchy- 

mosis present 
24 hr., eechymosis only re- 
mained 





Postradiation of CA of base 
of tongue for 2 months; 
afterward, macroglossia 
impairing speech and 
breathing 

24 hr. later, therapy re- 
peated (possibility of di- 
rect infiltration of CA 
into base of tongue) 


150 u. in 3 e.c. 
bilaterally into 
base of tongue 


Same 


10 min., 60 per cent reduc- 
tion in size of tongue, 
breathing and speech im- 
proved; benefits lasted 24 
hr., then symptoms re- 
turned 

Similar improvement and 
similar regression 





Inferior alveolar injection 
for operative dentistry ; 
10 days later, swelling 
retromolar triangle, ten- 
derness, dysphagia, ten- 
sion, slight trismus 


150 u. in 3 c.c. 
intraorally 


20 min., relief of tension 

35 min., less trismus, less 
dysphagia 

24 hr., marked relief of all 
symptoms, no swelling 








l 





i 


AHO 


Oh ame. 
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was seen. It was difficult for him to open his left eye and maximum opening 
of the mouth was 25 mm. An injection of 300 TR units of hyaluronidase, 
dissolved in 5 e.e. of saline, with 500,000 units of penicillin was given extra- 
orally into the center of the swelling. A pressure bandage was applied. In 
twenty minutes there was softening, a 20 per cent decrease in the size of the 
swelling and symptomatic relief of tenseness and pressure. There was a 70 
per cent reduction in the size of the swelling and the eye opened more readily 
sixty minutes later. Trismus was relieved and an opening of 45 mm. was now 
possible. The patient did not return. 


Case 6. Postoperative Swelling—Reduction of Zygomatic Arch Frac- 
ture (Fig. 6, A and B).—A 44-year-old man (J. B.) had a fracture of the right 
zygomatic arch elevated from the intraoral route. Twenty-four hours later he 
presented a swelling and erythema of the right side of the face. The cheek was 
quite thick and the buccal mucosa pouched and pressed against the teeth. 
Moderate trismus and localized feeling of tension were present. The right 
eye could not be opened fully. Four hundred fifty TR units of hyaluronidase, 
dissolved in 5 e.e. of saline, was injected intraorally into the swelling. In 
ten minutes the patient could open his mouth with greater ease; the intraoral 
swelling was softer, and there was a slight decrease in the size of the facial 
swelling. A marked flattening of the intraoral swelling was noted thirty 
minutes later. The feeling of tension was relieved and the facial swelling had 
decreased by 30 per cent. A slight gravitation of the swelling to the border of 
the mandible was seen. The patient was able to open his eye with ease. 
Twenty-four hours later there was almost a complete disappearance of sub- 
jective symptoms. The facial swelling had decreased by 60 per cent, but a 
slight intraoral swelling persisted. The patient was advised to use cold 
packs on the swelling. There was progressive improvement. 

Case 7. Postoperative Swelling—Intraoral Bilateral Ostectomy (Fig. 
10, A and B).—A 24-year-old man (R. C.) had bilateral blocks of the mandibu- 
lar bone removed intraorally as a preliminary stage for a prognathism correction. 
The patient kept ice-cold compresses on the swelling continually after the 
operative procedure. There was pronounced progressive bilateral edema 
which reached its peak in forty-eight hours. Now, seventy-two hours later, 
he had a marked bilateral mandibular swelling, partial trismus, and a heavy 
sensation at the site of swelling. Dysphagia was present. Four hundred 
fifty TR units of hyaluronidase, dissolved in 4.5 ¢.c. of saline, was injected 
extraorally into the right and left mandibular swellings. The patient felt 
a burning sensation upon injection; however, this soon passed. A pressure 
bandage was applied. In six minutes the patient “felt lighter,” and could 
ypen his mouth more readily; swallowing was easier. In twenty minutes 
there was a 40 per cent reduction in swelling. Sixty minutes later there was 
a 60 per cent diminution in swelling and marked symptomatic relief. Twenty- 
four hours later there was progressive improvement. 

Case 8. Postoperative Swelling—Impaction Removal (Fig. 11, A and B).— 
A 70-year-old woman (M. L.) had an impacted left mandibular third molar, 
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which was erupting under her denture, removed forty-eight hours earlier. 
She presented marked indurated swelling of the right cheek, intra- and extra- 
orally. There was much tension and discomfort, partial trismus, pouching of 
the buccal mucosa, and ecchymosis. Three hundred TR units of hyaluronidase, 
dissolved in 5 e.e. of saline, was injected intraorally into the swelling. In one 





Fig. 10.—A, Postoperative swelling of seventy-two hour duration; B, postoperative i 
swelling two hours following administration of hyaluronidase. There has been reduction of i 
swelling and subjective relief. 





A. B. 


Fig. 11.—A, Postoperative swelling of forty-eight hour duration; B, postoperative swell- 
ing fifty minutes following injection of hyaluronidase. There has been reduction of swelling, 


softening, and symptomatic relief. 








hour, the area had softened and decreased in size by 25 per cent. Intraorally 


there was a flattening of the buccal pouch; also there was marked subjective 


relief, with a decrease in trismus. Twenty-four hours later a soft puffiness 


still persisted, but there were no symptoms present. 
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Case 9. Postoperative Swelling—Extractions (lig. 12, A and B).—A 65- 
year-old man (S. L.) had left maxillary molars extracted twenty-four hours 
previously. He presented diffuse swelling of the right side of the face, a feeling 
of tension and slight trismus. The cheek was very thick to palpation. Three 
hundred units of hyaluronidase, dissolved in 5 ¢.c. of saline, was injected extra- 
orally into the thickest part of the swelling. Pressure was applied by con- 
tinuous massage. In twenty minutes the patient claimed he “felt much better.” 
Forty minutes later there was a 25 per cent reduction in swelling with marked 
decrease of cheek thickness. Sixty minutes later there was a gravitation of the 
swelling to the inferior border of the mandible. Twenty-four hours later slight 
swelling persisted, but no symptoms were present. 





A. B. 


Fig. 12.—A, Postoperative swelling of twenty-four hour duration; B, postoperative swell- 
ing fifty minutes following injection of hyaluronidase. There has been a gravitational drifting 
of swelling and symptomatic relief. 





A. B. Cc. 


Fig. 13.—A, Postoperative swelling of twenty-four duration; B, postoperative swelling 
ninety minutes after the use of hyaluronidase. There has been reduction of swelling and 
symptomatic relief; C, postoperative swelling twenty-four hours after instillation of hyalu- 
ronidase. 


Case 10. Postoperative Swelling—Removal of Odontoma (Fig. 13, A, B, 
and (').—A 44-year-old man (G. W.) had an odontoma surgically removed from 
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the maxilla (right premolar-molar region) twenty-four hours previously, the 
patient returned with marked swe.ling of the left cheek, periorbital and tem- 
poral regions. There was much tenderness, pressure-sensation, and discomfort. 
The left eye was almost completely closed. One hundred fifty TR units of 
hyaluronidase, dissolved in 5 ¢.c. of saline, was injected intraorally into the 
swelling, and external pressure was applied. Ninety minutes later there was 
a 40 per cent reduction in the size of all swellings; the left eye could be 
opened halfway and relief of tension and pressure was noted. Twenty-four 
hours later there was an 80 per cent decrease in the size of the swellings, with 
ecchymosis present in the left eye and cheek region. There were no sub- 
jective symptoms. One hundred fifty TR units of hyaluronidase, dissolved 
in 3 «e. of saline, was injected into the remaining swelling with minimal re- 
sulting change. Twenty-four hours after this injection all swelling and 


symptoms were gone, except for ecchymosis. 





A. B. 


Fig. 14.—A, Chronic lymphedema of two-week duration; 8B, sixty minutes after the instillation 
of hyaluronidase. There has been a reduction of swelling and subjective relief. 


Case 11. Chronic Lymphedema—Radical Neck Dissection (Fig. 14, A, and 
B).—A 50-year-old man (X. S.) had been operated on two weeks previously for 
a squamous ¢ell carcinoma of the floor of the right side of the mouth. The 
malignant tissue was removed in continuity with a complete radical right 
neck dissection. Following surgery, there was marked swelling of the right 
mandibular region which decreased slightly, but had persisted since. Exam- 
ination revealed an indurated swelling extending anteroposteriorly from the 
right symphysis to the right parotid region and inferosuperiorly from below 
the border of the right side of the mandible to a line drawn between the 
angle of the mouth and the pinna of the ear. The swelling was very thick 
to palpation. The patient had definite trismus, and felt a weighty mass was 
present. Four hundred fifty TR units of hyaluronidase, dissolved in 5 c.ec. of 
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saline, was injected extraorally into the swelling at about the mandibular 
third molar region. Pressure compresses were applied. Twenty minutes 
afterward the patient felt a sensation of “lightness,” and could open his 
mouth much more than he had been able to before. Sixty minutes later there 
was a softening and a 60 per cent reduction in the size of the swelling, with 
a decidedly marked change in the vicinity of injection, but less noticeable as 
the distance away from the site of injection increased. Twenty-four hours 
afterward there was a 70 per cent decrease in size, less trismus, and the 
patient “felt better.” Two weeks later no further improvement was noted. 

Case 12. Chronic Trismus—Bullet Shrapnel (Fig. 15, A, and B).—A 45- 
year-old man (J. K.) had been shot in the face ten weeks previously. Bullet 
fragments, as revealed by x-rays, were scattered about the posterior border 
of the right side of the mandible. There was no fracture. Six weeks previ- 
ously an unsuccessful operative attempt had been made to remove some of 
the fragments. From the time of the shooting the patient had found it almost 
impossible to open his mouth. For a period of time he could not open it at all. 





A, B. 


Fig. 15.—A, chronic trismus of ten weeks’ duration. Maximum opening of three tongue 
depressors with no protrusive or lateral excursions; B, chronic trismus case four days follow- 
ing first injection of hyaluronidase and one day after second injection. An opening of ten 
tongue depressors is possible as well as protrusive and lateral excursions. 


He had had heat applications and constant forced exercises. When first seen, 
there was a maximum opening the width of three tongue depressors. Upon 
awakening each morning, the mouth was always completely closed, but by 
constant prying exercises a maximum opening the width of three tongue de- 
pressors was obtained. The patient felt the jaw was locked at the angle of 
the mandible. Protrusive and lateral excursions were not possible. Four 
hundred fifty TR units of hyaluronidase, dissolved in 6 ¢.c. of saline, was in- 
jected bilaterally into the angles of the mandible at the insertion of the 
masseteric muscle. Marked temporary pain was felt on the right side and 
mild pain on the left side, upon injection. Pressure was applied to the areas. 









































marked indurated lymph- 
edema right mandibular re- 
gion from symphysis to pa- 
rotid and from angle mouth 
to pinna of ear persisted ; 
cheek thick to palpation ; 
trismus, heaviness, general 
discomfort (see Fig. 14, 

A and B) 








angle; pres- 
sure 











TABLE IV. CASE SUMMARIES OF CHRONIC TRISMUS AND CHRONIC LYMPHEDEMA 
CASE | AGE | | | 
NO. | SEX HISTORY AND SYMPTOMS | THERAPY RESULTS 
2 | 150 u. in 3.5 ¢.c. 35 min., softening, sub- 
M_ Impacted R —->-L_ removed intraorally ; jective improvement 
12 days previously; indu- pressure 45 min. opens 45 mm., has 
rated swelling angle man- protrusive movement, pa- 
dible, trismus; 15 mm. open- tient elated : 
ing, no protrusive excursion 24 hr., slight puffiness per- 
sisted, minimal trismus 
2 29 500 u. in 5 ee. 30 min., softening, reduc- 
M_ Impacted R 7>—L_ removed intraorally ; tion of tension 
16 days previously; indu- pressure 45 min., trismus diminished, 
rated area right angle man- opens 40 mm. full excur- 
dible; trismus; 14 mm. open- , sions ; : 
ing, no protrusive excursion 24 hr., soft, slight puffiness, 
no trismus 
43 | 150 u. in 1.5 ¢.c. 10 min., softening 
M__ Impacted RZ L removed intraorally ; 35 min., opened 38 mm.; 
3 wk. previously; received pressure no follow-up 
penicillin therapy; indurated 
swelling right cheek; tris- 
mus, opens 29 mm., tender- 
ness 
50 20-yr. duration of temporo- 150 u. in 1 ¢.e. 10 min., opened 25 mm., un- 
F mandibular joint disturbance into left joint forced (burning sensation 
with traumatic history ; cavity; infra- for few moments after 
marked trismus 4-month du- red for 10 injection ) 
ration; opens 20 mm., when days 5 days, 30 mm. opening; | 
forced, 25 mm.; pain left opening remained at 30 
joint mm.; no follow-up 
45 Bullet shrapnel about the pos- 450 u. in 6 c.c. 25 min., opens 6 tongue de- 
M terior border of right side of extraorally pressors, ‘‘loosening sen- 
mandible of 10-wk. duration; into masseter sation ’’ 
continuous trismus present; muscle at 24 hr., trismus returned 
opens 3 tongue depressors angle bilater- 20 min., ‘‘loosening’ sensa- } 
when forced; various treat- ally; pressure, tion’’ opens 8 tongue de- { 
ments instituted, no success; exercise pressors i 
no protrusive or lateral ex- t 
cursions f 
72 hr. after first injection, 300 u. in 6 ec. 24 hr., opens 10 depressors | 
therapy repeated (see Fig. extraorally ; 1 month, no relapse 
15, A and B) right side 
only, helio- 
therapy exer- 
e1se 
50 Chronic temporomandibular 150 u. in lee. € Ist wk., asymptomatic, di- 
F joint disturbance; trismus Novocain into minished trismus 
and pain right joint 24% yr.; right joint 2nd wk., minimal trismus, 
x-rays show there is no mo- pavity; exer- no symptoms; X-rays re- 
tion of right condyle upon cise veal normal positioning 
opening and subluxation of of both condyles upon 
left condyle when opening ; opening 
clinically deviation mandible 
to right side upon opening f 
(see Fig. 16, A, B, C, and I 
D) : 
50 ~=Radical neck dissection 2 wk. 450 u. in 5 e.c. 20 min., ‘ feeling lightness, ’’ 1 
M previously for CA mouth; extraorally at diminished trismus 


60 min., 60 per cent reduc- 
tion swelling, marked sub- 
jective relief 

24 hr., 70 per cent reduc- 
tion, soft residual swell- 
ing 

2 wk., condition same; no 
follow-up 
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TABLE IV (CoNntrT’p) 





CASE | AGE ; | 
NO. | SEX HISTORY AND SYMPTOMS THERAPY RESULTS 
8 42 5-month intermittent swelling 150 u. in 3 ¢.e. 10 min., softening 
M of left buccal mucosa, in- intraorally ; 60 min., swelling completely 
ferior and posterior to open- pressure gone 


ing Stenson’s duct; patient 3 wk., no recurrence 


thought to be cheek-biter; 
pecan-sized mass discrete 
and mobile, tender; aspira- 
tion revealed serous fluid; 
local lymph obstruction? 


Twenty-five minutes later six tongue depressors could be inserted between the 
teeth. The patient claimed there was a locking sensation, but at this wider 
opening he could feel that his posterior teeth were apart, something he had 
not been aware of at any time since his accident. Five hours later eight 
tongue depressors could be inserted. The following morning the mouth was 
completely closed as usual, but with exercise a maximum width of six tongue 
depressors was attained. There was no further improvement. Seventy-two 
hours later 300 TR units of hyaluronidase, dissolved in 6 ¢.c. of saline, was 
injected extraorally at the insertion of the right masseteric muscle. Pressure 
was applied. Twenty minutes later the patient claimed that the jaw “felt 
loose,” and that this sensation was more pronounced than after the first in- 
jection. He described a “loosening” sensation, first at the anterior masseteric 
musele fiber region, and he then believed this “loosening” traveled to the 
posterior fiber region. The patient could open his mouth the width of eight 
tongue depressors. Twenty-four hours later the patient could open his mouth 
the width of ten tongue depressors and had suffered no relapse. The patient 
was continued on exercises and received heliotherapy. Four weeks later there 
had been no relapse. 


Case 13. Chronic Trismus—False Ankylosis of Temporomandibular Joint 
(Fig. 16, A, B, C, and D).—A 50-year-old woman (A. Y.) complained of pain 
radiating from the right temporomandibular joint and inability to open the 
mouth adequately for two and one-half years. Temporomandibular joint 
x-rays revealed no motion of the right condyle (Fig. 16, A) when opening as 
wide as possible, and a subluxation of the left condyle upon opening (Fig. 
16, B). This, as well as a deviation of the mandible to the right side, upon 
opening, could be seen clinically. One hundred fifty TR units of hyaluronidase, 
dissolved in 1 ¢.e. of saline, combined with Novoecain, was injected into the right 
joint eavity. The patient returned in one week with very few symptoms. The 
x-rays revealed normal motion of the right condyle (Fig. 16, C), normal motion 
of the left condyle (Fig. 16, D), with no subluxation. There was no clinical 
evidence of subluxation and no deviation of the mandible upon opening. The 
patient was seen two weeks later, and her condition was the same as after 


therapy. 
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oom | AGE | 


inferior alveolar injection 30 


PAUL BENZER AND 


TABLE V. CASE SUMMARIES OF INFECTIOUS INFLAMMATIONS 


| 
} HISTORY AND SYMPTOMS 





days previously; marked tris- 
mus since; 2-wk. penicillin 
therapy systemically; grape- 
sized indurated area, tender, 
palpated retromolar area; 
mass traumatized by occlu- 
sion; no temperature, no 
nodes (localized myositis?) 
Therapy repeated 48 hr. after 
first injection with addition 
of aqueous penicillin locally 
because infection suspected 





ARNOLD B. SCHAFFER 





THERAPY 


150 u. in 5 ec. 


intraorally ; 
pressure 


150 u. in 5 ee. 
aqueous peni- 
cillin 200,000 
u. 








Swelling, congestion mucous 


Ta 
6, 7 
membrane R L area; 


acute pain, tenderness, 24- 
hr. duration (acute paro- 
dontal infection?) 


150 u. in 2 cc. 
aqueous peni- 
cillin 100,000 
u. 


No immediate change 


RESULTS 


48 hr. no improvement 


35 min., partial relief of 
trismus 

24 hr., minimal trismus in- 
duration gone 

48 hr., no symptoms 

24 hr., no acute symptoms, 
swelling reduced, slight 
tenderness 














-atient received inferior alveo- 


lar injection 4 days pre- 
viously; developed dys- 
phagia, partial trismus, 
tenderness region of injec- 
tion; treated with heat and 
cold and systemic penicillin 
for 4 days; presents with 
circumscribed raised swelling 
in retromolar area, tender, 


150 u. in 3.5 ¢.e. 
aqueous peni- 
eillin 200,000 
u. 


80 min., ‘‘ felt looseness, ’’ 


less pain in swaHowing, 
decreased trismus (injec- 
tion painful) 
60 min., marked subjective 
relief, swelling softer 
24 hr., no signs or symp- 
toms 





trismus dysphagia 


Impacted RQ-— L removed 


12 days previously; post- 
operative infection and 
swelling persisted; swelling 
intraorally of socket area, 
spontaneous flow pus from 
socket; trismus; palpable, 
tender submaxillary nodes; 
systemic penicillin past 4 
days 


150 u. in 3 ee. 
aqueous peni- 
cillin 300,000 u. 
€ Monocaine 


60 min., subjective’ relief, 
swelling softer 

24 hr., oozing from socket 
nonpurulent; trismus di- 
minished, tenderness 
gone; neck nodes non- 
tender 

48 hr., marked resolution 





NO. | SEX 
1 is. 
Pr 
2 (87 
F 
3. 53 
F 
4 31 
M 
5 33 
M 
6 34 
M 


Left cheek circumscribed, in- 
flamed swollen area 1 em. in 
diam.; mass movable, pus 
exudes from sinus upon 
pressure; 4-day duration 

24 hr. after first injection, 
therapy repeated 


24 hr. after second injection, 
acute symptoms gone, area 
surgically removed; nodule 
encapsulated, filled with 
serous fluid; path. report: 
secondary infection of mu- 
cous cyst 


150 u. in 2 c.e. 
aqueous peni- 
cillin 300,000 
u. 


Same 


24 hr., marked reduction of 
subjective symptoms 
(burning sensation for 20 
min. after injection) ; 

50 per cent reduction in 
size, less inflamed puru- 
lence persists 

24 hr., area resolved to 


small, hard, palpable 
mass; no acute symptoms 





Pericoronitis, 2-day duration; 
intra- and extraoral swell- 
ing; tenderness, pain, and 
partial trismus; spontaneous 
suppuration from molar flap; 
palpable, tender neck nodes; 


150 u. in 3 e.c. 
aqueous peni- 
cillin 300,000 


u. 


30 min., subjective relief 

4 hr., less trismus 

24 hr., minimal trismus, 
palpable, nontender 
nodes; no suppuration ; 
70 per cent reduction 
swelling 





systemic penicillin 1 day 











POST-TREA 


Fig. 16.—A, Chronic trismus case and temporomandibular joint disturbance of two and 


one-half years’ duration. The right condyle reveals minimal or no motion upon opening be- 
fore treatment; B, the left condyle subluxates when opening before treatment; C, two weeks 
after the injection of hyaluronidase the right condyle can move in the fossae, something it could 
not do before treatment; D, two weeks after the injection of hyaluronidase the left condyle 
does not subluxate when opening to maximum extent possible. 
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Discussion 


a considerable amount of data is presented which warrants much thought 
upon its ramifications and inherent possibilities) The majority of cases were 
selected for the specific therapy because it was felt that there was a rational 
treatment which might be efficacious to employ. Our primary concern was 
to reduce swellings by opening the tissue spaces and thereby causing an en- 
hanced diffusion of fluid exudates away from those areas. This we have 
accomplished with success. By reducing swellings we believe healing time 
may be shortened.( Hyaluronidase does not affect healing per se, but by 
treating healing-delaying symptoms, it may be possible to reduce over-all 
healing time inumany cases. en d AAs. we analyze our results, we find- that im—most 
cases the benefits o tained, ‘Weie not only in the form of reduction of swellings, 
but also in diminution of various deleterious effects which occur concurrently, 
such as impaired function, tension, tenderness, and delayed recovery. 

In order to appreciate the clinical results, an understanding of the basic 
mechanisms of the inflammatory response is needed. The initial inflammatory 
response is protective from the standpoint of local immunity reaction as well 
as for its metabolic products which stimulate the healing and regeneration of 
new cells. It has been shown that about twenty-four hours are needed for 
consolidation of the clotted capillaries and thrombosed lymphatics, there. 
fore, it is not advisable to use hyaluronidase too soon.2* is-seenen- we feel 
hyaluronidase to be indicated for the removal of fluid exudates of lymphedema 
is that after the body undertakes to bring these fluids into areas of inflamma- + 
tion for the purpose of protecting and healing, it sometimes dges not haye '? om 
mechanism for the judicious resorption of these fluids. Clinical e§pertenee,has 
shown that with persistent edema, fibrosis and induration may take place. 

The resolution of lymphedema and resulting swelling is a_ relative 
phenomenon, depending upon the healing powers of the individual involved. 
Also, the process is not entirely an objective one. The variation in the in- 
dividual thresholds of pain and relative mental discomfort, unfortunately, 
enters into consideration. Therefore, a careful selection of cases for treat- 
ment with hyaluronidase is necessary. An understanding of the rationale is 
the important factor required. 

In the cases responding to therapy, results were noted within a thirty- 
to sixty-minute period. Objective symptoms, such as trismus, hardness, and 
degree of swelling were noticed to have reduced within one hour. The allevia- 
tion of such subjective symptoms as tension, pressure, and pain was also 
noticeable within that short period of time. When favorable results were ob- 
tained there was no subsequent regression. In cases where there were no de- 
sirable effects, neither subjective nor objective, the enzyme merely dissipated 
into the tissues. A burning sensation upon injection, which soon disappeared, 
was apparent in some cases. Occasionally, a slight gravitational drifting of 
the soft swelling, which remained after injection, took place 

In ten cases of injection hematomas where RBS was used, there 
was almost complete resolution of the tissue ballooning within sixty minutes, 
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and simultaneously the subjective symptoms of tension and pressure were 
alleviated. The action of hyaluronidase, in these cases, is classic. It caused 
a rapid diffusion of the confined fluid by breaking down the hyaluronic acid 
and mucopolysaccharide barrier in the area. It would appear to be the 
immediate treatment of choice when such a situation arises. If not so treated, 
symptoms of such cases resolve slowly. 

In thirty cases of postoperative and traumatic swellings where hyaluroni- 
dase was used as an adjunct to therapy, the majority showed marked improve- 
ment. The demonstrable reduction in the amount of lymphedema and ac- 
companying discomfort was proportional to the severity of symptoms. Specific 
reduction of swelling in the periorbital region permits greater eye-opening 
than was possible before treatment. With alleviation of subjective symptoms 
such as tension, pressure, and pain, the patient is often elated, and an ac- 
companying reduction in trismus is noted. If the tissue injury is of few hours’ 
duration it is possible that the source of tissue bleeding is still present and 
that opening of tissue pathways will cause widespread dissemination of blood, 
resulting in extreme ecchymosis. In such eases, it is wise to wait twenty-four 
hours. In eases of over twenty-four hours’ duration, the enzyme, by per- 
mitting the diffusion of fluids (by hydrolyzing the dense ground substance 
barrier), relieves the mechanical occlusion of vessels in the area. This allows 
for a new, rapid growth of capillaries and lymphatics. Having overcome 
stasis the tissues are then able to reorganize and complete healing. However, 
where mild swellings are present, which clinical experience shows to be re- 
solving progressively, routine treatment is adequate. 

In six cases of chronic trismus treated with hyaluronidase, good results 
were obtained. Chronic trismus is associated with either interference of 
proper functioning of the muscles of mastication or of the temporomandibular 
joint. When the muscles are involved the trismus is probably due to a 
myositis and is often accompanied by edema and induration. The result is 
probably stasis and congestion with alteration of the muscle metabolism. 
When the enzyme is applied to the site of the swelling, there is a breakdown 
of various constituents of the connective tissue which may result in a more 
normal cireulation. This circulation could carry new metabolites to the area 
and relieve tonic spasm. When we have involvement of the temporomandibu- 
lar joint resulting in false ankylosis, not of bony origin, there may be local 
edema of the joint or a progressive fibrosis of the capsular tissues. When we 
treat such patients with the enzyme it is possible that diffusion of accumulated 
fluids results, or a depolymerization of certain constituents of the connective 
tissues in and around the joint cavity ensues, resulting in greater function. 

Chronic lymphedema is difficult to resolve. We have had good results 
with two such eases, which is an insufficient number from which to draw any 
conclusions. However, since hyaluronidase permits the diffusion of fluids 
from an area, this treatment has potential value. 

In the past, it has not been recommended to inject anything into a swollen 
area because all swellings are potentially infectious in nature. It was thought 
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that the mechanical spread of infection would result.” The possibility that 
hyaluronidase may induce the spread of pre-existing localized infection has 
been considéred. In six cases of infectious inflammations in which hyaluroni- 
dase combined with aqueous penicillin was injected directly into the swelling, 
there was resolution of the swelling and reduction of subjective symptoms. 
There was no apparent evidence of spread of infection. There is precedence 
for the local use of antibiotics in the presence of infections.** *> *® 2? Hyaluroni- 
dase was used with penicillin in these locally infected areas as an adjuvant 
for the purpose of widely disseminating the penicillin throughout the infected 
area, and for the dispersion of fluids. There is a possibility that the extract 
of testicular hyaluronidase used may not be the same enzyme as that produced 
by bacteria. In fact, it may be capable of lysing the mucopolysaccharide 
capsule of virulent bacteria. Considerable basic research, in many fields, is 
necessary before definite indications for the injection of hyaluronidase into 
infectious areas become routine. 

Although this study has been limited to involvements of the head and neck 
region, the therapy used is as readily indicated and applicable in all parts of 
the body where similar disturbances manifest themselves. 


Summary 


Hyaluronidase, based on a rational concept, has been used in 54 eases for 
the purpose of reducing lymphedema and the resulting swellings. 

1. Hyaluronidase has been effective in the reduction of swellings in 
selected cases. These include postoperative and traumatic edema. 

2. Hyaluronidase has also been effective in diminishing accompanying 
subjective symptoms such as pressure, pain, and tension. 

3. Hyaluronidase has been of aid in lessening trismus. 

4. Hyaluronidase is a recommended therapeutic measure for the re- 
duction of injection hematomas. 

5. Hyaluronidase is indicated for treatment of similar types of cases in 
other parts of the body. 


he authors wish to express their appreciation to Drs. William F. Harrigan, Irving 
Salman, Leon J. Allen, Clyde B. Kayne, Emanuel E. Blumenthal, Andrew F. Catania, Joseph 
E. Grodjesk, and all the other members of the Oral Surgery Departments of New York Uni- 
versity and Bellevue Hospital for their encouragement and their assistance in accumulating 


the case histories presented. 
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Professional News Items 


World Conference on Endodontics 


The School of Dentistry, University of Pennsylvania, announces a World Conference 
on Endodontics, which will be held June 21 to 27, 1953. Participating in this Conference 
will be outstanding leaders in the field of endodonties, such as Dr. Francisco Pucci, of 
Montevideo, Uruguay; Dr. W. Stewart Ross, of London, England; Dr. B. Nygaard Ostby, of 
Oslo, Norway, and others from Canada and the United States. The Conference will be 
under the direction of Dr. Louis I. Grossman. The tuition fee for this course is $100. Ap- 
plicants should make direct inquiries to Postgraduate Courses, School of Dentistry, Univer- 
sity of Pennsylvania, Philadelphia 4, Pa. 


Metropolitan-New York Society of Oral Surgeons, Inc. 

Dr. Harry M. Seldin, President of the Metropolitan-New York Society of Oral Sur- 
geons, announces the Third Annual Full-Day Session of the Metropolitan-New York Society 
of Oral Surgeons at Bellevue Hospital, New York, N. Y., Nov. 12, 1952. 

The morning session will be devoted to a prognathism operation at the Steward 
Amphitheatre by Dr. William F. Harrigan, professor of oral surgery, New York University 
College of Dentistry, and Director of the Oral Surgery Department, Bellevue Hospital. 

The afternoon program at 2:00 P.M. will be in the nature of a ‘‘Symposium on Bone 
Dyscrasias,’’ discussed by Dr. Charles Darlington, Dr. Helen Woodard, Dr. Herbert Zaskin, 
Dr. Bradley Coley, and Dr. Irving Salmon. 

Reservations are $10 and can be made through the Secretary, Dr. Daniel Seldin, 57 
West 57 St., New York 19, N. Y. 








The New York Institute of Clinical Oral Pathology 

The New York Institute of Clinical Oral Pathology announces a meeting which will 
be open to the dental, medical, and allied professions in celebration of its twentieth 
anniversary to be held in Hosack Hall, The New York Academy of Medicine, 2 East 103rd St., 
on Monday evening, Jan. 12, 1953, at 8:30 P.M. promptly. 

For the occasion Dr. Charles S. Cameron, Vice-President and Medical and Scientific 
Director of the American Cancer Society, has been invited to be their essayist on the subject, 
“Cancer: Restrospect and Prospect.” 

The January issue of ORAL SURGERY, ORAL MEDICINE, AND ORAL PATHOLOGY will be a 
Festschrift Number dedicated to the Institute in honor of its twentieth anniversary. 





New York University College of Dentistry 
The New York University College of Dentistry is offering the following postgraduate 
courses to graduate students or practicing dentists. The 1953 calendar includes courses in the 
following subjects: Anatomy (head and neck); airbrasive (given monthly); biostatics; 
ceramics (including acrylics); crown and bridge; inhalation anesthesia; obturators (dental) ; 
operative dentistry; oral diagnosis and treatment planning; oral surgery; orthodontics; 
pathology; pedodontics; periodontia; physiclogy and biophysics; research in physiology; 
seminar in physiology; practice management; precision attachment; prosthetics (full denture 
prosthetics, partial dentures, and immediate dentures); public health administration; pulp 
canal therapy; roentgenology; tumors of the oral cavity; surgical anatomy. 
For further information or application write to: 
MIss CATHERINE 10220, Secretary, 
Postgraduate Division, 
New York University, 
College of Dentistry, 
209 East 28rd St., 
New York 10, N. Y. 
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Abstracts 
of Current Literature 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


Come eseguisco l’operazione di Kostecka. (The Surgical Correction of Mandibular Pro- 
trusion According to the Method of Kostecka.) Giuseppe Maccaferri. Riv. ital. di 
stomatol. 6: 38, April, 1951. 


The surgical correction of marked mandibular protrusion (prosopoentesia) as described 
by Kostecka has a distinguished place among other methods dealing with this irregularity. 
The simplicity with which this operation can be carried out is a definite advantage from the 
point of view of postoperative complications. A description of the topographical data of the 
region proves that the most desirable area of the Kostecka intervention is situated approxi- 
mately halfway between the mandibular foramen and the mandibular incisure. This portion 
is the narrowest part of the ascending ramus in all its extension. It is equally evident, how- 
ever, that as the distance from the halfway between these two landmarks increases, also the 
width of this bony portion will increase. 

A crosseut section of the ascending ramus below the halfway (distal, toward the fora- 
men) would leave the deep fasciae of the masseter on the external surface of the superior 
(proximal) fragment; it would interfere with the function of other muscles. A crosscut 
section of the ascending ramus above the halfway (proximal (toward the condyle) would 
increase the danger of nerve and vascular injuries. A section placed near the mandibular 
foramen would seriously threaten the nervous and vascular areolar tissues which belong to 
that area. If one considers the ramus mandibularis as a formation divided into four hori- 
zontal and equal parts, a median line may be chosen corresponding to the mandibular fora- 
This imaginary line would be parallel to the occlusal plane or it would be located on it. 
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The ramus mandibularis is a flat bone. Its posterior margin is regular and circular in 
shape and it is in close contact with the parotid gland. The anterior margin is edged like 
a knife’s blade and it is oriented toward the outside. The lateral (external) surface is 
quite regular and it is the site where the fasciae of the masseteric muscle are attached to 
the mandible. The thickness of the ramus is variable, according to its topographical zones. 
The lower half is very thick. However, it becomes gradually thinner toward the upper half 
portion. It is very thin around the mandibular incisure. There are four muscles attached 
to the ramus: the masseter, the internal pterygoid, the temporalis, and the external pterygoid. 
The Kostecka operation concerns all these muscles with the exception of the internal ptery- 
goid. The muscle which is the most involved in this operation is the masseter. It will be 
injured at the operation, because the fibers of its deep fascia join the upper portion of the 
ramus. Also the temporalis and the external pterygoid are involved in this operation, but 
only indirectly, as their postoperative attachment will be connected to an instable fragment. 
Since the parotid gland occupies the greater part of the lateral face of the ramus, it is 
natural that it will have to be exposed to injury. It might be of interest to remark in this 
connection that the Stenonian duct follows a line almost parallel to the occlusal plane. 
More exactly the line would be approximately at the level of the first superior quadrant 
of the ramus. The blood vessels and nerves of great importance are situated in the vicinity 
of the condyle. Bataille in 1948 made a careful anatomical study of this region on autopsy 
material. The result of his observation underlies the potential danger of vessel or nerve 
injuries in operations close to the condyle. The lesion of the facial nerve is the most sig- 
nificant among nerve injuries. The cervicofacial branch of the facial nerve is only 1 em. 
distant from the posterior margin, while the nerve terminals belonging to the mimic muscles, 
the temporofacial branch of the seventh nerve, are grouped in that region of the lateral 
(external) surface of the mandible. More distally these nerve terminals divide into nu- 
merous smaller branches which, however, do not descend beyond the first superior quadrant 
of the ramus. With regard to safety from operative trauma, the course of the inferior 
alveolar nerve offers a favorable condition. This nerve takes an oblique direction in its 
descending course from above inside to below outside. The angle thus created by its course 
gives an ample margin of safety. The external carotid is near the site of the operation. 
This vessel giving forth the superficial temporalis and the internal maxillary artery forms a 
close contact with the posterior border of the mandible. However, along the medial (internal) 
surface of the ramus, its further course will be at a level which is above the mandibular 
incisure and situated in a considerably deep region of the face. With regard to the inferior 
alveolar artery a word of caution might not be without reason. Contrarily to the inferior 
alveolar nerve, the artery is close to the median line of the medial (internal) surface of the 
ramus. The areolar tissue usually to be found around this portion gives only a small pro- 
tection against injuries if the instruments of the surgical operation are not in close contact 
with the bone. To summarize these anatomical data one may conclude that the best-suited 
level for the osteotomy would be a line which would run below the segment which divides 
the first from the second quadrant of the superior half of the mandibular ramus. This 
statement is based on the relationship which exists between the various organs to be protected 
and the tissues which are subjected to the operation. Further evidence may be obtained 
through anatomical specimens which one may prepare by horizontal and frontal sections 
through this area. 

For marked mandibular protrusion the author performs the Kostecka operation in three 


distinct procedures: 


1. The preparation of the patient. It may be recorded that the rules which regulate 
surgical operations at large will have to be rigorously observed and maintained. The specific 
arrangements with conformity of the case and its treatment should entail the following 
dispositions: the preparation of three photographic pictures of which two are taken from 
the patient’s right and left profile and one from the frontal view. These pictures should 
complete a laterolateral radiographic projection of the facial skeleton in the occlusal relation- 
ship of the upper and lower jaws. To visualize the exact articulation and to enable the 
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operator to evaluate the mandibular changes which necessarily would follow the operation, 
a stone model of both jaws should be produced. The adjustment leading to the new relation- 
ship, however, should not impair the symmetry of the face. Furthermore, by studying the 
models one may determine the type of stabilization (immobilization) of the two fragments. 
In a case of a full or a partial complement of teeth the author advises the simplest method 
of stabilization, intermaxillary wiring where eyelets on selected teeth of both jaws provide 
the anchorage. If this arrangement cannot be adopted, the author suggests the use of 
inoxidable metal bands cemented around the selected teeth of both jaws. These rings have 
splints soldered on the external side which, with their hooks or eyelets, act as the anchorage 
for the intermaxillary wiring. However, to exclude any elevation of the occlusal height, the 
occlusal surfaces of the band-bearing teeth must be free from interposing material. 

2. The surgical intervention. The instruments used in Kostecka’s mandibular operation 
are reduced in number. In fact the curved needle with the eyelet near to its end and the 
Gigli saw are the only essential instruments used in this method. The radius of the curved 
needle should allow a close circumferential contact with the ascending ramus. This is 
essential to minimize the inclusion of the soft portions within the area of the osteotomy. 
However, at close observation one may convince himself of the invariable lacerations sustained 
by the soft tissues regardless of the size of the radius of the curved needle. It is obvious 
that a curved needle with a short radius would injure those soft tissue organs which are 
situated around the internal surface of the ramus. Similarly, a needle with a long radius 
would involve those soft tissues which are situated around the external surface of the ramus. 
To meet this situation the author suggests the use of a device which may help to elude tissue 
lacerations. Instead of the conventional needle he uses a trocar with an outside open 
longitudinal groove made of soft ductile metal. This trocar, during its penetration toward the 
area of the osteotomy, may be conveniently bent by finger manipulation. Thus the penetrating 
trocar may be kept at close circumferential contact with the ramus. The application of 
two small metal funnels to the entrance and the exit of the Gigli saw is another suggestion 
of the author which would cut down soft tissue injuries considerably. The author performs 
the operation under local (block) anesthesia. A half-centimeter incision made beneath the 
ear lobe at the level of the posterior border of, and parallel to, the ascending ramus will 
allow the entrance of the trocar. As the trocar passes the posterior border of the ramus, 
the operator is urged to thrust it in an accentuated semicircular motion toward the internal 
surface of the ramus. Two important factors must be considered at this phase of the 
operation: (1) the maintenance of the close circumferential contact with the bony part of 
the ramus; (2) the parallelism to the occlusal plane. This latter factor may be easily con- 
trolled by a method described by Bataille. A thin metal plate placed between the closed 
dental arches with its end protruding a few centimeters would clearly indicate the position of 
the occlusal plane. As the operator feels the ends of the trocar through the skin which 
corresponds to the level of the anterior border of the ramus, another incision follows parallel 
to the first one. The exit of the trocar, serving as a protecting sheath during the action of 
the Gigli saw, is guided again by finger manipulation through the skin. The inner groove 
of the trocar permits a direct, close, and circumferential contact of the saw with the bony 
surface of the ramus. 

3. Reduction. In spite of the resulting extreme mobility of the mandibular body, caution 
and delicate manipulations are recommended to achieve the correction and reduction. If the 
cusps of the opposing teeth interfere with the balance of the modified occlusion, grinding 
and cutting of the antagonistic occlusal surfaces are encouraged. For the first forty-eight 
postoperative hours the author recommends the use of elastic rubber bands, which are attached 
to the hooks or eyelets of both the upper and lower appliances. To maintain the retrusion of 
the mandible the elastic bands should run in an oblique direction. The rigid block of 
stabilization is accomplished by metal wire ligatures. At the average the author maintains 
the rigid fixation for a period of six weeks. This is followed by the use of rubber bands which 
are less and less tensile (for a two-month period). An elastic band adapted to the patient’s 
chin would find its useful purpose at night, by supporting the mandible in its new position. 
Where teeth are missing a partial denture may restore the functional and the esthetic demands. 


A, G. N. 
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ANESTHESIOLOGY 


Reisekrankheit, Erfahrungen mit Synopen (Geigy) bei Seekrankheit. (Experiences With 
Synopen [Geigy, Basel] for Seasickness.) W. Thiier. Schweiz. med. Wehnschr. 12: 
312, 1952. 


The widely known traveling sickness, occurring mostly on water or in the air, has 
become of great importance by the development of amphibious and air warfare. Formerly, 
the therapy consisted of sleeping drugs like bromides, chloral hydrates, amyl nitrite, 
cocaine, morphine, etc., then the depressive action of atropine, belladonna alkaloids, and 
barbiturates was being used, but they all prompted aftereffects unwished for. A step 
further was achieved by the discovery of antihistamines. Dramamine (Gay and Garliner) 
was the most efficient drug in 1948. The author was in a position to examine, as a ship’s 
doctor, the effect of Synopen (Geigy), a drug related to Dramamine. It does not cause 
sleepiness nor throat burning sensations as Dramamine does. Dosage: 4 to 6 tablets within 
twenty-four hours, 3 to 4 tablets the following day. Children: 2 to 3 tablets within 
twenty-four hours. Large-scale experimenting on large ocean liners would be necessary 
to prove which of the three, Dramamine, Synopen, Hyoscin, is the most efficient in fighting 


seasickness. 
R. H. Boitel. 


Polamidon C, ein neues Analgeticum. (Polamidon C, a New Anesthetic.) H. Harnisch. 
Deutsche zahnirztl. Ztschr. 6: 1155, 1951. 


Polamidon (Hoechst) is a very strong central analgesic. (In the United States it is 
sold under different names: Methadone, Dolophine, Miadone.) It does not have any 
sedative components. Since it often prompts vagotonic symptoms (nausea, dizziness) it was 
combined with a vagolytic synthetic body, the diphenylpiperidinoaethyl-acetamide-hydro- 
chloride named Polamidon C. It should mainly be used on patients in bed, especially for 
patients with postoperative or chronic pain. It is not recommendable for a preparative 


measure for an operation or for acute pain from pulpal or periodontal inflammation. 
R. H. Boitel. 


In welchem Lebensalter sollen Gaumenspalten operiert werden? (At Which Age Should 
Cleft Palate Be Operated?) G. Axhausen. Stoma, No. 4, 1951. 


The author is of the opinion that complete cleft palate cases should be operated 
within the fourth and fifth years of life. Thus it is possible to reach a phonetic result 
before the beginning of school. He does not accept the argument of the opponents of early 
operation, that jaw malformation and malocclusions should be the consequence. Such mal- 
formations occur with or without early operation. On the other hand, a grave complication 
of waiting too long is complicating otitis media. Modern plastic surgery, with bridge flaps and 
early repositioning of the intermaxillary into its normal position, may prevent a malposition of 


the permanent teeth. 
R. H. Boitel. 


Ueber Versuche Zahnkeime zu transplantieren. (Experimental Transplantation of Tooth 
Germs.) F. Wustrow. Stoma, no. 4, 1951. 


The idea of implanting tooth germs into alveoli of lost teeth still seems to remain a 
utopia, according to the experiments made on dogs. Apart from the difficulty of taking 
out a tooth germ without damaging it, there is a rule governing transplantation according 
to which healing and taking over of the new function of a transplant is more difficult 
the more highly the transplanted tissue is differentiated. The transplantations were done 
in six different ways on young dogs. Only in one case of a canine transplanted into the 
alveolus of the second premolar could norma] development be observed. The transplanta- 
tion of a canine of a young animal into the corresponding alveolus of the mother ended, 
after a promising development, in the resorption of the completely developed root. 


R. H. Boitel. 
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Case histories, biopsy pic.. 
1200 

Cautery; rationale for electrosurgery, 1166 

Celiac syndrome and pancreatic insufficiency, 
nutritional disturbances in 
childhood, with particular em- 
phasis on, 632 

Cell; general adaptation syndrome as basis 
for unified theory of medicine, 
411 

Cellular and environmental influences, pres- 


plea for, 


ent concept of, on mouth-in- 
habiting acidogenic bacteria: 
review, 1104 

Cellulitis, prolonged unusual, of face and 
neck, treatment before era of 


antibiotics of case of, following 
extraction of first maxillary 
molar due to leptothrix, 1173 
nervous system, diseases of; pre- 
anesthetic evaluation of oral 
surgical patient, 731 
‘*Cetab,’’ effect of adding, to whole saliva; 
studies on defense mechanisms 
of mucous membranes with par- 
ticular reference to oral cavity, 
524 
Chemical constitution; bacteriology of fuso- 
bacteria, 1089 
Cherubism—familial fibrous 
jaws, 292 
Child, controversial lesion of jaw in, 74 
Childhood, common stomatitides of, 384 
nutritional disturbances in, with particu- 
lar emphasis on celiac syndrome 
and pancreatic insufficiency, 632 
Children, dentistry for, 1243 (B. rev.) 
Children’s hospital, clinical laboratory 
625 


Central 


dysplasia of 


in, 


| 





SUBJECT INDEX 


Chloramphenicol, serum concentrations of, 
following intravenous and _in- 
tramuscular administration, 559 


(Abst. ) 
Chondromyxoma of mandible, 816 
Choroiditis caused by palatally impacted un- 
erupted maxillary rudimentary 
supernumerary cuspid, 861 
Cincinnati Dental Society, 84, 220, 331 
Cleft palate, at which age should it be oper- 
ated, 1346 (Abst.) 
combined use of push-back and pharyn 
geal flap procedures in manage- 
ment of complicated cases of, 
133 
Climatic pattern, pattern of potential pro- 
tein by crops is expression of 
soil development according to; 
protein deficiencies via soil de- 
ficiencies; I. ecological indica- 
tions, 380 
Clinical dental roentgenology, 1244 (B. rev.) 
oral pathology, studies in, 74, 214, 325, 


434, 549, 659, 787, 895, 1012, 
1124 
pathology of tongue, 87 (Collective rev.) 
Collective review.. Clinical pathology of 
tongue, 87 
Columbia University, School of Dental and 


Oral Surgery, 443 
Condylar fracture, open reduction of, 4 
fractures, 1252 
Cortisone, ACTH and, clinical appraisal of, 
as therapeutic agents in dental 
medicine, 25 
Costen syndrome; facial pain, 594 
Craniofacial dysostosis, 1135 (Abst.) 
Cuba, Society of Oral Surgeons of, 83 
Cutaneous manifestations; lichen planus, 
1069 
Cyst, dentigerous, 951 
of mandible containing two teeth, 150 
dermoid; clinical pathology of tongue, 104 
excision of exposed part of, case report of 
ranula removed by; ranula, 255 
globulomaxillary, clinical report of case of, 
705 
Cysts, maxillary, with live teeth, 1134 (Abst.) 
multilocular radicular, of mandible, 827 
multiple follicular, report and comment on 
unusual case of, with recur- 
rence, 895 
of jawbones, Klippel-Feil syndrome with, 
659 
of jaws, 1134 (Abst.) 
of maxillary sinus; tumors of 
sinus, 1255 


maxillary 


D 


malformations and, of jaavs, 
1343 (Absts.) 
Dens in dente, 306 
primary tooth, 1312 
Dental apparatus, dynamic architectural bal- 
ance of; etiological factors in 
periodontal disease, 480 


Deformities, 
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Dental—Cont ’d 

activity, lack of 
tween salivary 
counts and, 210 

some new concepts concerning role of 
sugar in, 615 

formulas and aids to dental practice, 1244 

(B. rev.) 

Seminar for 

tice of, 792 

school, development of cancer 
in, 1028 

surgery, text for, 1021 (B. rev.) 

tissues, microscopic studies of; II. optical 
microscopy of tooth surfaces, 
638 

Dentifrice, high-urea ammoniated: caries re- 
duction through four years’ 
home use, 155 
Dentigerous cyst, 951 
of mandible containing two teeth, 150 
Dentine and dental pulp, thoughts on physio- 
logic pathology of regressive 
and reparative changes in, 51 
enamel and, mature, structure of; micro- 
scopic studies of dental tissues; 
I. electron microscopy of tooth 
structure, 528 
hypersensitive cervical, 
of, 276 
Dentinoma, 353 
Dentistry for children, 1243 (B. rev.) 
Dentoalveolar surgery, 1135 (Absts.) 
Dermatitis, stomatitis and, associated with 
allergic disorders; clinical ap- 
praisal of ACTH and cortisone 
as therapeutic agents in dental 
medicine, 28 

Dietary habits of Guamanians; oral charac- 
teristics of Guamanians includ- 
ing effects of betel chewing on 
oral tissues, 766 

Digestive tract, role of masticatory apparatus 
in physiopathology of, 1246 
(Abst. ) 

Digits, oral mucosa, lips, and, syndrome of 
generalized intestinal polyposis 
and melanin spots of, 27 

periodontal, etiological factors in, 


ws 
io 


relationship be- 


caries 
lactobacillus 


Medicine, Study and Prae- 


instruction 


simple treatment 


Disease, 


rationale for electrosurgery, 1169 
role of infection in, 363 
preoperative management of oral surgical 
patient in, 930 
general skeletal, 
1135 (Abst.) 
of mandibular joint, 796 ( Abst.) 
oral and dental, 669 (B. rev.) 
Dislocations, fractures and, of jaws, 672, 908, 
1247 (Absts.) 
Distriet of Columbia Dental Society, Twen- 
tieth Annual Postgraduate 
Clinic, 219 
Drugs, antibacterial, clinical toxicity of, 347 
Dry sockets; consideration of some of prob- 
lems concerned with manage- 
ment of patients requiring sur- 
gery, 1024 (Abst.) 


affecting jaws, 


Diseases, 
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Dysplasia, familial fibrous, of jaws, 1012 
cherubism, 292 
fibrous, of maxilla, 909 (Abst.) 
monostotic fibrous, of mandible, 1194 
Dyspnea; some practical considerations of, 
392 


E 
Ear involvement and facial pain; facial pain, 


Eastman Dental Dispensary, Alumni-Alumnae 
Association of, 83 

Edema, angioneurotic, of lip, 41 

clinical pathology of tongue, 106 

Electron microscopy of tooth structure; 
microscopic studies of dental 
tissues, 527 

Electrosurgery, rationale for, 1166 

Electrosurgical technique; biopsy techniques 
in oral surgery, 1036 

Elevators, periosteal, role of, in practice of 

oral surgery, 359 

factors; etiological factors in 

periodontal disease, 479 

in periodontal disease, 833 

Enamel and dentine, mature, structure of; 

microscopic studies of dental 

tissues; I. electron microscopy 

of tooth structure, 528 

factors; etiological factors in 

periodontal disease, 478 


Emotional 


Endocrine 


Endodontics, 793 (?..4.), 59, 199, 315, 
418, 536, 646, 752, 877, 1000, 
1119 


bacteriologic standards in, 1119 
World Conference on, 1542 
Endodontists, American Association of, 82 
Environmental influences, cellular and, pres- 
ent concept of, on mouth-in- 
habiting acidogenic bacteria: 
review, 1104 
Enzyme studies on human blood; isolation 
and characterization of throm- 
boplastic cell and plasma com- 
ponents, 223 (Abst.) 
thromboplastic plasma component 
and other coagulation factors in 
hemophilia, 332 (Abst.) 
Epidermoid carcinoma, primary, of submax- 
illary gland, 961 
Erythema multiforme and Stevens-Johnson’s 
disease; ocular-oral syndromes, 
263 
oral lesions of, 1207 
Exodontia, 562 (Absts.) 
and oral surgery, aspiration technique in, 
946 
from theory to practice in, 1185 
Explosion dangers, anesthetic, in dental oper- 
ating rooms, 989 
Extraction, molar, healing process following; 
I. normal male rats (Long- 
Evans strain), 864 
of first maxillary molar due to leptothrix, 
treatment before era of anti- 
biotics of case of prolonged un- 
usual cellulitis of face and neck 
following, 1173 
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Extraction—Cont ’d 
of lower third molar, Ludwig’s angina fol- 
lowing, 470 
of teeth, osteomyelitis of mandible follow- 
ing, 712 
Extractions, postoperative swelling, use of 


hyaluronidase in treatment of 
traumatic swellings, 1331 
simple; from theory to practice in exodon- 
tia, 1185 
Eye disease, healing of, by cure of oral foci, 
799 
F 


Face, neurologic diseases of, 797, 1023, 1136 
( Absts. ) 
some anatomic relationships of, 172 
Facial fractures, multiple, 1178 
Morphology, International Club of, 443 
pain, 563 
Familial fibrous dysplasia of jaws, 1012 


Fertility deficiencies of soil, animal and 
plant proteins point to their 
own shortages according to; 


protein deficiencies via soil de- 
ficiencies; I. ecological indica- 
tions, 374 
soil, complete proteins are food and health 

problem with hope of solution 
through correction of deficien- 
cies in; protein deficiencies via 
soil deficiencies; II. experi- 
mental evidence, 497 

Fertilizer nitrogen, use of, now points to low 
average of crude protein com- 
monly considered normal and 
protein differences in plants ac- 
cording to growth period of 
nitrogen entrance; protein de- 
ficiencies via soil deficiencies; 
II. experimental evidence, 488 

Fibroma; clinical pathology of tongue, 100 


Fibromyxoma, central, of maxilla, 1277 


Filtrates prepared from pathologic pulps of | 


human teeth, intracutaneous 
tests using, with special refer- 
ence to rheumatoid arthritis, 59, 
199, 315, 418, 536, 646, 752, 877 
Fluorosed teeth, structure of surfaces 
microscopic studies of dental 


of, | 


tissues; II, optical microscopy | 


of tooth surfaces, 641 
Foci, oral, healing of eye disease by cure of, 


799 
Food and health problem, complete proteins 
are, with hope of _ solution 


through correction of deficien- 
cies in soil fertility; protein de- 
ficiencies via soil deficiencies; 
II. experimental evidence, 497 
stagnation and impaction; etiological fac- 


tors in periodontal disease, 477 | 


Forceps design; from theory to practice in 
exodontia, 1191 

Fracture, bilateral, compound, of mandible in 
young child, orthodontic tech- 
nique for reduction and immo- 
bilization of, 10 
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Fracture—Cont ’d 
condylar, open reduction of, 4 
of mandible, actinomycosis and, 809 
open reduction of, 463 
unilateral, of maxilla, and compound frac- 
ture of mandible, 143 
of right maxilla and malar bones, 1047 
zygomatic arch, reduction of, postopera- 
tive swelling; use of hyaluroni- 
dase in treatment of traumatic 
swellings, 1329 
Fractures and dislocations of jaws, 672, 908, 
1247 (Absts.) 
complicated, of maxilla, 908 (Abst.) 
eondylar, 1282 
isolated, of zygomatic arch, 1247 (Abst.) 
jaw, combined orthopedic and_ surgical 
fixation, 672 (Abst.) 
mandibular, open reduction of, 447 
middle third facial, internal wire-pin sta- 
bilization for, 909 ( Abst.) 
multiple facial, 1178 
Fulbright Act, 1953-1954, awards 
university lecturing 
vanced research, 907 
Fusobacteria, bacteriology of: review, 1077 


under, for 
and ad- 


G 


Gelfoam, bacitracin and: combined use in 
dentistry, 562 (Abst.) 
tooth, experimental transplantation 
of, 1346 (Abst.) 
Giant-cell tumor, central, of maxilla, 939 
Gingivitis, acute necrotizing; emotional fac- 
tors in periodontal disease, 843 
chronic; emotional factors in periodontal 
disease, 848 
gravidarum, 734 
hormonal desquamative; clinical appraisal 
of ACTH and cortisone as ther- 
apeutic agents in dental medi- 
eine, 37 
oral characteristics of Guamanians includ- 
ing effects of betel chewing on 
oral tissues, 884 


Germs, 


pregnancy, clinic of; gingivitis gravi- 
darum, 736 
Gingivostomatitis, acute herpetic; common 


stomatitides of childhood, 385 
Globulomaxillary cyst, clinical report of case 
of, 705 
Glossitis, median rhomboid, 1287 
pellagrous, note on tryptophane and, 558 
(Abst. ) 
rhomboidea mediana; clinical pathology of 
tongue, 103 
Granuloma, recurrent pyogenic, 414 
Great Lakes Society of Oral Surgeons, 667 
Growth control experiments; present concept 


of cellular and environmental 
influences on mouth-inhabiting 
acidogenic bacteria: review, 
1106 


oral characteristics of, includ- 
ing effects of betel chewing on 
oral tissues, 762, 884, 1004 


Guamanians, 














SUBJECT 


H 


Head and neck, pathways of referred pain 
with special reference to, 500 
injuries, associated, oral and maxillofacial 
injuries and, 1157 
Headache; facial pain, 590 
Healing of eye disease by cure of oral foci, 
799 
following 
normal male 
strain), 864 
rationale for electrosurgery, 1168 
Health problem, food and, complete proteins 


extraction; I. 
(Long-Evans 


molar 
rats 


process 


are, with hope of solution 
through correction of deficien- 
cies in soil fertility; protein 


deficiencies via soil deficiencies ; 
IT. experimental evidence, 497 
Hemangioma, cavernous, of parotid gland, 
673 (Abst.) 
Hematoma, traumatic, and swelling; use of 


hyaluronidase in treatment of 
traumatic swellings, 1320, 1323, 
1325 

Hemophilia, thromboplastic plasma compo- 


nent and other coagulation fac- 
tors in; enzyme studies on hu- 
man blood, 332 ( Abst.) 
Herpes; facial pain, 583 
simplex; ocular-oral syndromes, 367 
zoster appearing after trauma, 560 ( 
clinical pathology of tongue, 106 
ocular-oral syndromes, 270 
Histopathologic examination; biopsy proce- 
dure: plea for better case his- 
tories, 1204 
Hormone, parathyroid, acute effects of, on 
metabolism of endogenous phos- 
phate, 333 ( Abst.) 
Hospital, children’s, clinical laboratory 
625 
Hyaluronidase-producing microorganisms from 
human saliva, 1235 
treatment of traumatic 
ings, 1315 
Hygiene habits, dental, of Guamanians; oral 
characteristics of Guamanians 
including effects of betel chew- 
ing on oral tissues, 772 
Hyperparathyroidism, case of, 549 
Hyperplasia, inflammatory papillary, 
palatal mucosa, 19) 


Abst.) 


in, 


use of, in swell- 


of 


I 


Impacted, palatally, unerupted maxillary ru- 
dimentary supernumerary cus- 
pid, choroiditis caused by, 861 


teeth and traumatic injury; facial pain, 
576 

Impaction removal, postoperative swelling; 

use of hyaluronidase in treat- 

ment of traumatic swellings, 


1329 

Infection as ee factor; etiological 
actors in periodontal disease, 
479 
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Infection—Cont’d 
role of, in periodontal disease, 363 
Vincent’s description of antibiotic baci- 
tracin: its topical use in treat- 
ment of, 717 
alveolar nerve, measurements of 
special significance in connec- 
tion with anesthesia of, 966 
Inflammatory papillary hyperplasia of palatal 
mucosa, 191 
Injection hematoma, swelling of corpus adi- 
posum bucci; use of hyaluroni- 
dase in treatment of traumatic 
swellings, 1320 
Injections, needle trauma to nerve tissue dur- 
ing, 1291 
Injuries, oral and maxillofacial, and assoc- 
iated head injuries, 1157 
Internship, dental service and, fifty years of, 
at Philadelphia General Hospi- 
tal, 335 
Intestinal polyposis, generalized, and melanin 
spots of oral mucosa, lips, and 
digits, syndrome of, 27,1 


Inferior 


J 


Japan, headquarters Air Defense Force in, 
1241 (P.N.I.) 
Jaw, actinomycosis of, treated with terramy- 
cin, 1182 
controversial lesion of, in child, 74 
Jawbones, multiple cysts of, Klippel-Feil syn- 
drome with, 659 
Jaws, cysts of, 1134 (Absts.) 
familial fibrous dysplasia of, 1012 
cherubism, 292 


general skeletal diseases affecting, 1135 
( Absts. ) 
malformations and deformities of, 1343 


(Absts. ) 
osteomyelitis of, 1133 (Absts.) 
tumors of, 675 
Joint, right temporomandibular, ankylosis of, 


9 


Juvenile dentistry, 445 (B. rev.) 


K 
Kazanjian guide, modified, removal of broken 
mandibular needle using, 609 
trichlorethylene and, newer ana- 
esthetic agents in children, with 
special reference to, 115 (Abst.) 
liver and; preanesthetic 
evaluation of oral surgical pa- 
tient, 731 
Klippel-Feil syndrome with multiple cysts of 
jawbones, 659 
Kostecka, method of, surgical correction of 
mandibular protrusion accord- 
ing to, 1343 (Abst.) 


Kemithal, 


Kidney diseases, 


L 
counts, salivary, and dental 
caries activity, lack of relation- 
ship between, 210 


Lactobacillus 
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Leptothrix, treatment before era of antibiot- 


ics of case of prolonged un- 
usual cellulitis of face and neck 
following extraction of first 


maxillary molar due to, 1173 
Lesion, controversial, of jaw in child, 74 
Lesions, organic, of trigeminal nerve; trigem- 
inal nerve, 924 
periapical, 1295 
Leucemia, acute lymphatic, clinical appraisal 
of ACTH and cortisone as ther- 
apeutic agents in dental medi- 
cine, 33 
Leucoplakia; clinical pathology of tongue, 87 
oral; clinical appraisal of ACTH and cor- 
tisone as therapeutic agents in 
dental medicine, 38 
Leukemia, acute, as revealed by osteitis of 
mandible, 1136 (Abst.) 
Leukoplakia; oral characteristics of Guama- 
nians including effects of betel 
chewing on oral tissues, 888 
Lichen planus, 1069 
clinical pathology of tongue, 90 
cycles; bacteriology of fusobacteria, 
1084 
Lip, angioneurotie edema of, 41 
basal cell carcinoma of, 1064 
plumpers, 1268 
Lipoma; clinical pathology of tongue, 103 
Lips, digits, and oral mucosa, syndrome of 
generalized intestinal polyposis 
and melanin spots of, 271 
lymphangioma of, 170 
Liver and kidney diseases; preanesthetic 
evaluation of oral surgical pa- 
tient, 731 


Life 


Ludwig’s angina following extraction of 
lower third molar, 470 

Lung, adenocarcinoma of, with metastatic 
lesion of mandible as first clin- 
ical sign; metastatic carcinoma 
of mandible, 185 

Lupus erythematosus, disseminated, clinical 
appraisal of ACTH and cor- 


tisone as therapeutic agents in 
dental medicine, 31 

Luxations, irreducible, of mandible, special 
method of reduction (without 
operation) for, 956 


Lymphangioma of lips, 170 

Lymphedema, chronic, radical neck dissec- 
tion; use of hyaluronidase in 
treatment of traumatic § swell- 


ings, 1332 


Lymphosarcoma, primary oral, case of, 830 
Lysozyme, nature of; studies on defense 
mechanisms of mucous mem- 
branes with particular reference 
to oral cavity, 514 
salivary, action of, on Micrococcus lysodeik- 
ticus, 653 


M 


Malformations and deformities of jaws, 1343 
(Absts. ) 


SUBJECT 





INDEX 


Mandible, actinomycosis and fracture of, 809 
ameloblastoma of, 787, 823 
chondromyxoma of, 816 
compound fracture of, unilateral fracture 

of maxilla and, 143 
dentigerous cyst of, containing two teeth, 
150 
fracture of, open reduction of, 465 
metastatic carcinoma of, 185 
monostotie fibrous dysplasia of, 1194 
multilocular radicular cysts of, 827 
osteomyelitis of, following extraction 
teeth, 712 
plasmacytoma of, 434 
special method of reduction (without 
operation) for irreducible luxa- 
tions of, 956 

Mandibular fractures, open reduction of, 447 
injection, blindness after, 115, 334 (Abst.) 
joint, diseases of, 796 (Absts.) 


of 


Mastication, muscular diseases affecting 
muscles of; trigeminal nerve, 
928 

Masticatory apparatus, role of, in physio- 
pathology of digestive tract, 


1246 (Abst.) 
Maxilla, central fibromyxoma of, 1277 
giant-cell tumor of, 939 
report of case of multiple myeloma first 
observed in, 1302 
right, and maiar bones, unilateral fracture 
of, 1047 
unilateral fracture of, and compound frac- 
ture of mandible, 143 
Maxillary sinus, tumors of, 1253 
sinuses, osteoma of, 672 (Abst.) 
Maxillofacial injuries, oral and, and asso- 
ciated head injuries, 1157 
surgery, separation from oral surgery; oral 
surgical procedures, 1156 
Median rhomboid glossitis, 1287 
Medical writing, prescription for, 668 (B. 


rev.) 
Medicine, dental, clinical appraisal of ACTH 
and cortisone as therapeutic 


agents in, 25 
Seminar for Study and Practice of, 792 
oral, 332, 558, 911, 1136, 1246 
(Absts.), 25, 155, 259, 371, 483, 
615, 717, 861, 1069, 1207 
unified theory of, general adaptation syn- 
drome as basis for, 408 
Melanin spots of oral mucosa, lips, and digits, 
syndrome of generalized intes- 
tinal polyposis and, 271 
Membranes, basement, of ameloblasts; their 
significance and appearance, 795 
( Abst.) 
oral mucous, and dental supporting tissues 
in Guamanians, diseases of; oral 
characteristics of Guamanians 
including effects of betel chew- 
ing on oral tissues, 884 


223, 


Metabolic disease; preanesthetic evaluation 
of oral surgical patient, 732 
Metastatic carcinoma of mandible, 185 


Metropolitan New York Society of Oral Sur- 
geons, 443, 1342 














SUBJECT INDEX 


Microbes, plants and, proteins for protection 


against disease and degenera- 
tion demand fertile soils for 
their production by; protein 


deficiencies via soil deficiencies; 
I. ecological indications, 373 
lysodeikticus, action of salivary 
lysozyme on, 653 
Microorganisms, _hyaluronidase-producing, 
from human saliva, 1235 
Microscopic studies of dental tissues; I. elee- 
tron microscopy of tooth struc- 
ture, 527 
II. optical microscopy of tooth sur- 
faces, 638 
States Seminar in 
eine, Third, 84 
Molar, lower third, Ludwig’s angina follow- 


Micrococcus 


Mid-Atlantic Oral Medi- 


ing extraction of, 470 

Monostotic fibrous dysplasia of mandible, 
1194 

Morphology; bacteriology of fusobacteria, 
1081 

Motor root; irritation of; trigeminal nerve, 
927 

Mouth, anlage tumors about, 993 

-inhabiting acidogenic bacteria, present 

concept of cellular and environ- 
mental influences on: review, 
1104 


Mucin, salivary, effect of precipitating, on 
lysozyme activity of saliva; 


studies on defense mechanisms 
of mucous membranes’ with 
particular reference to oral 
cavity, 521 

Mucins and mucoids in relation to dental 


problems, 560 ( Abst.) 
virulence enhancing effect of; studies on 

defense mechanisms of mucous 
membranes with particular ref- 
erence to oral cavity, 515 

Mucocutaneous-ocular syndrome; report of 
ease treated with Aureomycin, 
911 (Abst.) 

Mucosa, palatal, inflammatory papillary hy 
perplasia of, 191 

Mucosal manifestations; lichen planus, 1069 

Mucous membranes, studies on defense mech- 
anisms of, with particular 
reference to oral cavity, 513 

Multiple myeloma, 1302 

Muscle relaxants, use of, in stomatology, 671 
(Abst. ) 

Muscular diseases affecting muscles of masti- 
cation; trigeminal nerve, 928 

Myeloma, multiple, 1302 


N 


Nausea and vomiting, postanesthetic, 1213 
Neck, head and, pathways of referred pain 


with special reference to, 500 
Necrosis of bone; rationale for electrosur- 
gery, 1167 


Needle, broken mandibular, removal of, using 
modified Kazanjian guide, 609 

to nerve tissue during injections, 
1291 


trauma 


| 


1359 


Nembutal-Pentothal Sodium combination with 
nitrous oxide and oxygen, for 
dental anesthesia, intravenous 
use of, 43 

Neoplasms—expanding, infiltrating, metasta- 
sizing; editorial, 673 (Abst.) 

oral, 16 

Nerve, inferior alveolar, measurements of 
special significance in connec- 
tion with anesthesia of, 966 

structures involved; facial pain, 565 
tissue, needle trauma to, during injections, 
1291 

trigeminal, 913 
Neuralgia, glossopharyngeal; facial pain, 
987 
trifacial, tic or; facial pain, 586 
Neuralgias, atypical facial; facial pain, 588 
of trigeminal nerve, classification of; tri- 
geminal nerve, 919 
antibiotic: changes in cat sciatic 
nerve induced by penicillin and 
streptomycin, 223 (Abst.) 
facial pain, 590 
Neuroanatomy of face; facial pain, 566 
797, 1023, 


Neuritis, 


Neurologic diseases of face, 1136 
(Absts. ) 

Neurology, applied, and symptomatology of 
face pain and lesions involving 
trigeminal nerve; trigeminal 
nerve, 913 

Institute of Clinical Oral Pathol- 
ogy, 557, 1020, 1342 


New York 


University, College of Dentistry, 331, 
1342 
postgraduate training in perio 


dontia and oral medicine, 82 
fertilizer, use of, generously now 
points to low average of crude 
protein commonly considered 
normal and protein differences 
in plants according to growth 
period of nitrogen entrance; 
protein deficiencies via soil de 
ficiencies; II. experimental evi- 

dence, 488 

Nitrous oxide and oxygen anesthesia, pethi 
dine as adjuvant to, 221 ( Abst.) 
intravenous use of Nembutal-Pentothal 


Nitrogen 


Sodium combination with, for 
dental anesthesia, 43 

Northwest Conference in Dental Medicine, 
Ninth Annual Meeting of, 220, 
330 

Numbness of lip, trauma to inferior alveolar 
nerve resulting in; needle 


trauma to nerve tissue during 
injections, 1291 
of tongue, trauma to lingual nerve result- 
ing in; needle trauma to nerve 
tissue during injections, 1293 
Nutrition, good, requires management of soil 
fertility to produce proper pro- 
teins; protein deficiencies via 
soil deficiencies ; I. ecological in- 
dications, 382 
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Nutrition—Cont ’d 
plant, dynamics of major nutrient elements 
in soil for, point to climatic 
soil pattern under biosynthesis 
of proteins by plants; protein 
deficiencies via soil deficiencies ; 
II. experimental evidence, 484 
Nutritional deficiency; preoperative manage- 
ment of oral surgical patient in 
disease, 930 
disturbances in childhood, with particular 
emphasis on celiac syndrome and 
pancreatic insufficiency, 632 
factors; etiological factors in periodontal 
disease, 477 


O 


Obituary, Herman L. Reiss, 85 
Ocular-oral syndromes, 259 
Odontoma, removal of, postoperative swell- 
ing; use of hyaluronidase in 
treatment of traumatic swell- 
ings, 133 
Ohio State University, College of Dentistry, 
557, 907 
Open reduction of condylar fracture, 4 
of fracture of mandible, 463 
submandibular, report of two cases of 
condylar fractures, one treated 
by preauricular, the other by, 
1282 
Operating rooms, dental, anesthetic explosion 
dangers in, 989 
Operative dentistry, 1242 (B. rev.) 
Oral and dental diseases, 669 (B. rev.) 
and maxillofacial injuries and associated 
head injuries, 1157 
cavity, studies on defense mechanisms of 
mucous membranes with partic- 
ular reference to, 513 
characteristics of Guamaniaus including ef- 


fects of betel chewing on oral 
tissues, 762, 884, 1004 
Dynamics, International Academy of, 220 


foci, healing of eye disease by cure of, 799 
lesions of erythema multiforme, 1207 
medicine, 223, 332, 558, 911, 1136, 1246 
(Absts.), 25, 155, 259, 371, 483, 
615, 717, 861, 1069, 1207 
periodontia and, postgraduate training 
in, New York University College 
of Dentistry, 82 
mucosa, lips, and digits, syndrome of gen- 
eralized intestinal polyposis and 
melanin spots of, 271 
neoplasms, 16 
pathology, 51, 177, 292, 408, 513, 638, 
864, 993, 1104, 1223, 1302 
American Academy of, 82 
proceedings of Fifth Annual Meet- 
ing of, Stevens Hotel, Chicago, 
February 4, 1951, 177 
clinical, studies in, 74, 214, 325, 434, 
549, 659, 787, 895, 1012, 1124 
regions, atomic bomb radiation and, 179 
rehabilitation, 445 (B. rev.) 
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’ 


SUBJECT 





INDEX 


Oral—Cont’d 
roentgenology, 1295 
surgery, 671, 1024 (Absts.) 
biopsy techniques in, 1034 
exodontia and, aspiration technique in, 
946 
operative, 4, 117, 225, 335, 447, 563, 675, 
799, 913, 1028, 1137, 1253 
role of periosteal elevators in practice 
of, 359 
patient in disease, 
management of, 930 
preanesthetic evaluation of, 728 
procedures, 1137 
tumors, 672, 795 (Absts.) 
benign, 909 (Absts.) 
malignant, 910 (Absts.) 
Organs, tissues and, of face; 
563 
Orthodontic technique for reduction and im- 
mobilization of bilateral, com- 
pound fracture of mandible in 
young child, 10 
| Orthodontics, diagnosis, prognosis and treat- 
| ment, 1244 (B. rev.) 
| Ostectomy, intraoral bilateral, postoperative 
swelling; use of hyaluronidase in 


surgicai preoperative 


facial pain, 


treatment of traumatic swell- 
ings, 1329 
| Osteitis of malar bones, 1133 (Abst.) 
of mandible, acute leukemia as revealed 


Osteoma of maxillary sinuses, 672 ( Abst.) 
Osteomyelitis of alveolar process, actinomy- 
cosis with, 1056 
| of jaws, 1133 (Absts.) 
| of mandible following extraction of teeth, 
712 
Oxygen anesthesia, nitrous oxide and_ pethi- 
dine as adjuvant to, 221 (Abst.) 
nitrous oxide and, intravenous use of Nem- 
butal-Pentothal Sodium com- 
bination with, for dental anes- 
thesia, 43 


| 
by, 1136 (Abst.) 
| 
| 


P 


and lesions involving trigeminal 
nerve, applied neurology and 
symptomatology of; trigeminal 
nerve, 913 

facial, 563 

referred, pathways of, with special refer- 

ence to head and neck, 500 

Palatal mucosa, inflammatory papillary hy- 
perplasia of, 191 


ain, face, 


. . 

| Palate, papillomatosis of, 214 

Pancreatic insufficiency, celiac syndrome and, 

nutritional disturbances in child- 
hood, with particular emphasts 
on, 632 

Papilloma; clinical pathology of tongue, 101 

verrucous; oral characteristics of Guama- 

nians including effects of betel 

chewing on oral tissues, 889 

| Papillomatosis of palate, 214 
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Paralysis, éld facial, correction of, by plastic 
surgery, 797 (Abst.) 

facial 

tongue, 

797 


facial nerve, associated with 
edema and fissured 
‘“Melkersons syndrome,’’ 
( Absts. ) 

left facial, in conjunction with 
inferior alveolar nerve’ block 
for cavity preparation; needle 
trauma to nerve tissue during 
injections, 1292 


Paresis, 


Paresthesia, 


Parotid gland, cavernous hemangioma of, 673 
( Abst. ) 
general adaptation syndrome as 
basis for unified theory of medi- 
eine, 411 
Pathogenicity; bacteriology of 
1091 
Pathologie changes from atomic bomb radia- 
tion; atomic bomb radiation and 
oral regions, 180 
pulps of human teeth, intracutaneous tests 
using filtrates prepared from, 
with special reference to rheu- 
matoid arthritis, 59, 199, 315, 
418, 536, 646, 877 
Pathology, clinical, of tongue, 87 (Collective 


Pathogen ; 


fusobacteria, 


752, 


rev.) 
oral, studies in, 74, 214, 325, 434, 549, 
659, 787, 895, 1012, 1124 
of Bell’s palsy, 1023 (Abst.) 
oral, 51, 177, 292, 408, 513, 638, 734, 864, 
993, 1104, 1223, 1302 
American Academy of, proceedings of 
Fifth Annual Meeting of, 


Stevens .Hotel, Chicago, Febru- 
ary 4, 1951, 177 
Registry of, 793 
physiologic, of regressive and reparative 
changes in dentine and dental 
pulp, thoughts on, 51 
glossitis, tryptophane and, note 
on, 558 (Abst. ) 
Pemphigus; clinical pathology of tongue, 106 
ocular; ocular-oral syndromes, 262 
serum, critical evaluation of toxicity of 
(Pels-Macht test), 333 (Abst.) 
vulgaris—ACTH and cortisone therapy in 
pemphigus vulgaris, 561 (Abst.) 
cortisone therapy, 561 ( Abst.) 


Pellagrous 


Penicillin and streptomycin, changes in cat 
sciatic nerve induced by; anti- 
biotic neuritis, ( Abst.) 


992 
mae? 


Pentothal Sodium, Nembutal-, combination 
with nitrous oxide and oxygen 
for dental anesthesia, intrave- 


nous use of, 43 
Periapical lesions, 1295 
Periodontal disease, emotional factors in, 833 
etiological factors in, 473 
role of infection in, 363 
membrane, pulp, and alveolar bone, struc- 
ture of; microscopic studies of 
dental tissues; I. electron mi- 
croscopy of tooth structure, 532 
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Periodontia, 363, 473, 833 
and oral medicine, postgraduate training 
in, New York University College 
of Dentistry, 82 
course, Beth Israel Hospital, 667, 794, 907 
Periodontoclasia; oral characteristics of 
Guamanians including effects of 
betel chewing on oral tissues, 
884 
Periodontosis; emotional factors in periodon- 
tal disease, 851 
Periosteal elevators, role of, in practice of 
oral surgery, 359 
Pethidine as adjuvant to nitrous oxide and 
oxygen anesthesia, 221 (Abst.) 
Pharmacology and pharmacotherapeutics for 
dentists, 1022 (B. rev.) 
and therapeutics, 1096 
Pharyngeal flap procedures, push-back and, 
combined use of, in management 
of complicated cases of cleft 
palate, 133 
Philadelphia General Hospital, fifty years of 
dental service and internship at, 
335 
Physiologic pathology of regressive and re- 
parative changes in dentine and 
dental pulp, thoughts on, 51 
Physiology, anatomy and, 114 (Absts.) 
bacteriology of fusobacteria, 1088 
of pain; facial pain, 567 
surgical anatomy and, 172 
Plant and microbes, proteins for protection 
against disease and degenera- 
tion demand fertile soils for 
their production by; protein de- 
ficiencies via soil deficiencies; I. 
ecological indications, 373 
dynamics of major nutrient 
elements in soil for, point to 
climatie soil pattern under bio- 
synthesis of proteins by plants; 
protein deficiencies via soil de- 
ficiencies; II. experimental evi- 
dence, 484 
Plasmacytoma of mandible, 434 
Plastic procedures, 797 (Absts.) 
Plummer-Vinson syndrome, case of, 325 
Plumpers, lip, 1268 
Polamidon C, new anesthetic, 1346 ( Abst.) 
Polyposis, generalized intestinal, and melanin 
spots of oral mucosa, lips, and 
digits, syndrome of, 271 
tumors, Sturge-Kalischer-Weber 
syndrome with, 1124 
Premolar, mandibular second, accidentally ex- 
tracted erupted partially 
formed, replantation of, 256 
news items, 82, 219, 330, 443, 
557, 667, 792, 907, 1020, 1132, 


1241, 1342 


nutrition, 


Pregnancy 


Professional 


Prognathism, temporomandibular —_arthro- 
plasty in treatment of, 798 
( Abst.) 


Prosthesis, lower dental, alveoloplasty with 
ridge extensions on lingual side 
of lower jaw to solve problem 
of, 340 
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deficiencies via soil deficiencies; I. 
ecological indications, 371 

II. experimental evidence, 485 
mandibular, surgical correction 


Protein 


Protrusion, 


of, according to method of 
Kostecka, 1343 (Abst.) 


Psoriasis; clinical appraisal of ACTH and 
cortisone as therapeutic agents 
in dental medicine, 50 

Pychosomatics and  suggestion-therapy in 
dentistry, 446 (B. rev.) 

Pulmonary function tests and their signifi- 
eance, 399 


Pulp, dental, thoughts on ~ physiologic pa- 
thology of regressive and_ re- 


parative changes in, 51 
periodontal membrane, and alveolar bone, 
structure of; microscopic 
studies of dental tissues; I. 
electron microscopy of tooth 
structure, 532 
Pulps, pathologic, of human teeth, intracu- 
taneous tests using filtrates pre- 
pared from, with special refer- 
ence to rheumatoid arthritis, 59, 
199, 315, 418, 5386, 646, 752, 877 
biopsy; biopsy techniques in oral 
surgery, 1036 
Push-back and pharyngeal flap procedures, 
combined use of, in manage- 
ment of complicated cases of 
cleft palate, 133 
Pyogenic granuloma, recurrent, 414 





Punch 


R 


atomic bomb, and oral regions, 


179 


Radiation, 


Ranula, 250 

Rats, normal male (Long-Evans strain) ; 
healing process following molar 
extraction, 864 

Reduction, open, of mandibular fractures, 447 

special method of (without operation) for 

irreducible luxations of man- 
dible, 956 

Reflexes involving trigeminal nerve; trigem- 
inal nerve, 914 

Regeneration, alveolar bone, 117, 225 

Registry of Oral Pathology, 793 

Replantation of accidentally extracted erupted 
partially formed mandibular 
second premolar, 256 

Research, 210, 653, 762, 884, 1004, 1228, 

Respiratory system, cancer of, 597 

tract, diseases of; preanesthetic evaluation 

of oral surgical patient, 730 

Resting minute ventilation tests; pulmonary 

function tests and their sig- 

nificance, 399 

ambulatory patients in general 

anesthesia, 1099 


315 


Restraint of 


Review of literature, 87, 221, 332, 445, 558, 
668, 795, 908, 1021, 1133, 1242, 
1343 

Reviews of new books, 445, 668, 1021, 1242 


Rhabdomyoma; clinical pathology of tongue, 
100 


SUBJECT 


INDEX 


advice for removal of dental 
foci from patients affected with, 
1026 (Abst.) 


Rheumatism, 


Rheumatoid arthritis, intracutaneous — tests 
, using filtrates prepared from 
pathologie pulps of human 


teeth, with special reference to, 
59, 199, 315, 418, 536, 646, 752, 
877 
Rhinitis, allergic, resulting from focal infee- 
tion, 223 (Abst.) 
Rhomboid glossitis, median, ,1287 
Roentgenological characteristics of tumors of 
jaws; tumors of jaws, 676 
Roentgenology, clinical dental, 1244 (B. rev.) 
oral, 1295 


s 
Saliva, bacteriolytic activity of; studies on 
defense mechanisms of mucous 


membranes with particular ref- 
erence to oral cavity, 515 
hyaluronidase-producing —microor- 
ganisms from, 1255 
Aureomycin and terramycin, 
gistic effect of, 782 
lactobacillus counts and = dental 
caries activity, lack of relation- 
ship between, 210 
lysozyme, action of, on Micrococcus lyso- 
deikticus, 653 
effect of centrifugation on; 
studies on defense mechanisms 
of mucous membranes’ with 
particular reference to oral 
savity, 521 
Seasickness, experiences with Synopen (Geigy, 
Basel) for, 1346 (Abst.) 
Seminar for Study and Practice of Dental 
Medicine, 792 
Sinus, maxillary, tumors of, 1253 
Sinuses, teeth and, 1135 (Abst.) 
Sinusitis and facial pain; facial pain, -574 


human, 
with syner- 


Salivary 


activity, 


Sjégren’s syndrome; clinical appraisal of 
ACTH and cortisone as thera- 
peutic agents in dental medi- 


cine, 38 
ocular-oral syndromes, 266 
Skeletal diseases, general, affecting jaws, 1135 
(Absts. ) 
Sluder’s syndrome and ectopic wisdom teeth, 
1136 (Abst.) 
Soil deficencies; protein deficiencies via; I. 
ecological indications, 371 
II. experimental evidence, 483 
Southeastern Society of Oral Surgeons, 219, 
79 
Staining reactions; bacteriology 


of fusobac- 
teria, 1082 , 


Stevens-Johnson’s disease, erythema multi- 
forme and; ocular-oral syn- 
dromes, 263 


Stomatitides, common, of childhood, 384 
Stomatitis, allergic, due to ‘‘baxin’’ in den- 
tifrice, 912 (Abst.) 














SUBJECT 


Stomatitis~Cont’d 
and dermatitis associated with allergic dis- 
orders; clinical appraisal of 
ACTH and cortisone as thera- 
peutic agents in dental medi- 

cine, 28 

common 

hood, 389 

Stomatological picture of disease, new: Virus 
K rat z-Lymphadenitis, 1246 
( Abst.) 

Stomatology, use of muscle relaxants in, 671 
( Abst.) 

Streptomycin, penicillin and, changes in cat 
sciatic nerve induced by; anti- 
biotic neuritis, 223 (Abst.) 

treatment of actinomycosis with, 911 
(Abst. ) 

Sturge-Kalischer-Weber syndrome with preg- 

nancy tumors, 1124 

gland, primary 

earcinoma of, 961 

conversion of; present 


eatarrhal ; stomatitides of child- 


Submaxillary epidermoid 


Sucrose, concept of 


cellular and environmental in- 
fluences on  mouth-inhabiting 
acidogeniec bacteria: review, 
1112 


role of, in dental caries, some 
concepts concerning, 615 
and antibiotics, comparative 
review of literature based on 
96,075 eases treated with; clini- 
eal toxicity of antibacterial 
drugs, 347 
Supernumerary cuspid, palatally impacted 
unerupted maxillary rudimen- 
tary, choroiditis caused by, 861 
Surgery, consideration of some of problems 


Sugar, new 


Sulfonamides 


concerned with management of 
patients requiring, 1024, 1025 
( Abst.) 
dental, text for, 1021 (B. rev.) 
dentoalveolar, 1135 (Absts.) 


general, for oral surgeon, 670 (B. rev.) 
of teeth, mouth, and jaws, 446 (B. rev.) 
operative oral, 4, 117, 225, 335, 447, 563, 
675, 799, 913, 1028, 1137, 1253 
oral, 671, 1024 (Absts.) 
role of periosteal elevators in practice of, 
359 
Surgical anatomy and physiology, 172 
aspects of plumper; lip plumpers, 1271 
oral, procedures, 1137 
Swellings, traumatic, use of hyaluronidase 
in treatment of, 1315 
Symphysis, bilateral condylar fracture with 
fracture of; condylar fractures, 
1285 


Synopen (Geigy, Basel), experiences with, 
for seasickness, 1546 (Abst.) 


Syphilis; clinical pathology of tongue, 92 


T 
Teeth and sinuses, 1135 (Abst.) 
Temporomandibular joint, contribution to 


surgical anatomy of, 114 ( Abst.) 
facial pain, 593 
right, ankylosis of, 241 
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INDEX 


Terramycin, actinomycosis of jaw treated 
with, 1182 
synergistic effect of saliva with Aureomy- 
cin and, 782 
Tests, intracutaneous, using filtrates prepared 
from pathologic pulps of human 
teeth, with special reference to 
rheumatoid arthritis, 59, 199, 
315, 418, 536, 646, 752, 877 
Therapeutics, pharmacology and, 1096 
Thrombocytopenie purpura; clinical appraisal 
of ACTH and cortisone as ther- 
apeutic agents in dental medi- 
cine, 35 
demonstration of thrombocytopenic factor 
in blood of patients with, 912 
( Abst.) 
Tie or trifacial neuralgia; facial pain, 586 
Tissue, nerve, needle trauma to, during in- 
jections, 1291 
Tissues and organs of face; facial pain, 563 


dental, microscopic studies of; I. electron 
microscopy of tooth structure, 
Sor 
Jai 


II. optical microscopy of tooth sur- 
faces, 638 
characteristics of Guamanians 
including effects of betel chew- 
ing on, 762, 884, 1004 
Tongue, clinical pathology of, 87 (Collective 
rev. ) 
facial pain, 592 


oral, oral 





Tooth structure, electron microscopy of; 
microscopic studies of dental 
tissues, « 

Toxie factors; etiological factors in perio- 


dontal disease, 479 
Toxicity, clinical, of, antibacterial drugs, 347 
experimental and clinical evaluation of 
Unacaine Hydrochloride as local 
anesthetic agent, 1228 
of Xylocaine, current research regarding; 
new fields of application for 
Xylocaine as applied to den- 
tistry, 281 
Trauma, local, conditions inducing, etiological 
factors in periodontal disease, 
477 
needle, to nerve tissue during injections, 
1291 
Traumatic injury, impacted teeth and; facial 
pain, 576 
swellings, use of hyaluronidase in treat- 
ment of, 1315 
Trichlorethylene and Kemithal, newer ana- 
esthetic agents in children, with 
special reference to, 115 ( Abst.) 
Trigeminal nerve, 913 
Trismus, chronic, bullet shrapnel; use of 
hyaluronidase in treatment of 
traumatic swellings, 1333 
ankylosis of temporomandibular 
joint; use of hyaluronidase in 
treatment of traumatic swell- 
ings, 1335 
Tryptophane and pellagrous glossitis, note 
on, 558 (Abst.) 
Tuberculosis; clinical pathology of tongue, 
2 


false 


vo 








1364 


Tufts College Dental School, 792 
Division of Graduate and Postgrad 
uate Studies, 219 
Tumors, anlage, about mouth, 993 
benign oral, 909 (Absts.) 
central mixed cell; tumors of jaws, 703 
clinical pathology of tongue, 94 ; 
ectodermal, primary in jaws; tumors of 
jaws, 678 
malignant, metastatic to jaws; tumors of 
jaws, 703 
oral, 910 (Absts.) 
mesodermal, primary in jaws; tumors of 
jaws, 690 
of jaws, 675 
of maxillary sinus, 1253 
oral neoplasms, 20 
of oral cavity and jaws; oral neoplasms, 
18 
oral, 672, 795 (Absts.) 
facial pain, 578 


pregnancy, Sturge-Kalischer-Weber  syn- 
drome with, 1124 
U 
Unacaine Hydrochloride, experimental and 
clinical evaluation of, as local 
anesthetic agent, 1228 
Unilateral fracture of right maxilla and 


malar bones, 1047 
University of Illinois, College of Dentistry, 
postgraduate course, 82 
of Louisville, School of Dentistry, 331 
of Minnesota, 667, 793 


graduate study and fellowships avail- 
able at, 793 
of Pennsylvania, School of Dentistry, 


1020 
postgraduate courses, 794 
of Pittsburgh, School of Medicine, 557 


Vv 

Vincent’s infection; common stomatitides of 
childhood, 387 

description of antibiotic bacitracin: its 

topical use in treatment of, 717 


SUBJECT 


| 
| 





INDEX 


Vital capacity test; pulmonary function tests 
and their significance, 400 

Vitallium prostheses and implants, use of, in 
reconstruction of mandibular 
arch, 797 (Abst.) 

influence of, studies on clinic 
and on etiology with special ref- 
erence to; gingivitis gravi- 
darum, 734 
Vomiting, postanesthetic 


Vitamin C, 


ausea and, 1215 


Ww 


Walking ventilation-maximum breathing ca- 
pacity ratio test; pulmonary 
function tests and their signifi- 
eance, 401 


Wisdom teeth, ectopic, Sluder’s syndrome 
and, 1136 (Abst.) 
Xx 


Xylocaine, 403 
ointment as topical anesthetic in dentistry ; 


new fields of application for 
Xylocaine as applied to den- 
tistry, 281 
Y 
Yaws; oral characteristics of Guamanians 


including effects of betel chew- 
ing on oral tissues, 889 


Z 


Zygomatice arch, isolated fractures of, 1247 
( Abst.) 


Editorials 


A Decalogue on Cancer for the Dentist, 1027 

The Introduction of a New Section of the 
Journal, Studies in Clinical 
Oral Pathology, 1 

The National Cancer Conference, 1249 
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supports its position as a preferred local anes- 
thetic. For rapid anesthesia that is both profound 
and long-lasting, and well within acceptable 
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JOIN THE MARCH OF DIMES 


THE NATIONAL FOUNDATION FOR INFANTILE PARALYSIS - FRANKLIN D. ROOSEVELT, FOUNDER . 





Americans of all ages are suffering, in 1952, history’s most ravaging polio epidemics. 
By early September of this year the record-shattering pace of 1949 incidence had already 
been surpassed. More than 50,000 cases were expected by the end of the year. The 
previous high was 42,000 patients reported in 1949. 

Because of the unprecedented demands thus made upon every resource of the 
National Foundation for Infantile Paralysis, your support of the 1953 March of Dimes 
is urgently needed. To assure adequate, continued financing of the polio fight, the 
March of Dimes this year, for the second time, must be a month-long, intensive cam- 
paign. It will run from January 2 through January 31. 

In addition to the millions of dollars being expended in direct aid to the over- 
whelming majority of all polio patients reported this year, more than $11,000,000 is 
being spent by the March of Dimes in 1952 for continuing aid to 46,000 patients stricken 
in previous years. By the end of 1952 the National Foundation for Infantile Paralysis 
will have provided more lifesaving equipment to patients than during the entire three- 
year period: 1949-1951. County Chapters in every part of the nation have “gone 
broke” paying for patient care. 





Page 2 Oral Surg., Oral Med., Oral Path. 











@ Wes ool mycin 





for convenient dental application 
J PI} 


DEN TAL CONE S 


For prophylaxis against infection, one or more cones are 
inserted into postextraction sockets immediately after sur- 
gery. Cones may be crushed and inserted with a suitable 
instrument under inflamed third molar flaps and in parietal 
abscesses and periodontal pockets. Cones may be used whole 
or crushed for potentially infective bony defects and follow- 
ing root resection, and crushed in the treatment of dry socket. 


supeuied Vials of 25 cones. 

Each cone contains 5 mg. 
Terramycin in a pleasantly 
flavored, slowly soluble base 
for prolonged effect. 

Order through your usual 
source of supply. 





Antibiotic 


Chas. Pfizer & Co., Inc., Brooklyn 6, N.Y. 
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PROSTHETIC DENTISTRY 


CARL O. BOUCHER 
Editor 
THROUGH THE EYES OF THE EDITOR. Carl O. Boucher, Columbus, Ohio 
DESIGNING REMOVABLE PARTIAL DENTURES. Luzerne G. Jordan, Washington 
SIMPLICITY VERSUS COMPLEXITY. Chastain G. Porter, Kansas City, Mo. 


FULL DENTURE SERVICE AS INFLUENCED BY OUR UNDERSTANDING OF 

TOOTH SELECTION AND ARTICULATION. Clyde H. Schuyler, New York 
IMPRESSIONS FOR FULL DENTURES. Captain H. E. Denen, Parris Island 
WHEN IS A SKELETON NUTRITIONALLY RETRIEVABLE? Nina Simmonds, San 

Francisco | 


THE FREE-WAY SPACE AND ITS SIGNIFICANCE IN THE REHABILITATION 
OF THE MASTICATORY APPARATUS. Joseph S. Landa, New York 


PRESENT CONCEPTIONS OF THE MOVEMENTS AND FUNCTIONAL POSITIONS 4 
OF THE HUMAN LOWER JAW. Thure Brandrup-Wognesen, Stockholm, | 





Sweden 
{ 
THE NEWER DENTURE BASES WITH PARTICULAR REFERENCE TO COPO- | 
LYMER RESINS. Harold M. Vernon, Pittsburgh : 
i 


SIMILARITY OF TECHNIQUE FOR FIXED AND REMOVABLE RESTORATIONS 
USING REVERSIBLE HYDROCOLLOID. G. J. Perdigon, Tampa 
ATYPICAL PORCELAIN JACKET CROWN PREPARATIONS. Joseph E. Ewing, Phila- 
delphia ; 
AN ANTERIOR FIXED BRIDGE REPLACING A MISSING TOOTH WHERE AB- 
NORMALLY LARGE INTERPROXIMAL SPACES EXIST. Walter Wyrick, H 
Texarkana 
A PROSTHETIC CLOSURE OF A TRAUMATIC PALATAL PERFORATION. John 
B. Lazzari, Bay Pines, Florida 
HOW A SUCCESSFUL DENTAL CLINIC WAS FORMED AND HOW IT FUNC- 
TIONS TODAY. James L. Armstrong, Miami 


THE AMERICAN DENTURE SOCIETY PROSTHETIC ESSAY CONTEST: AN- 
NOUNCEMENT AND RULES 


Bi-monthly; Domestic and Pan-American Service 
$9.00; other foreign, $9.50 


THE C. V. MOSBY COMPANY, Publishers 


3207 Washington Blvd. St. Louis 3, Missouri 
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one tablet (250 ms, 









times a day 





Terramycin 





easily swallowed 
for pleasant tasting 
systemic 


antibiotic therapy 


Supplied: 250 mg. tablets, 
bottles of 16 and 100 

100 mg. and 50 mg. 

tablets, bottles of 25 and 100 
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ablets 


SUGAR COATED 


250 mg. 4 times a day is the minimum adult dosage for prompt 
and effective therapy in dental conditions such as: 
POSTEXTRACTION INFECTION * DENTO-ALVEOLAR ABSCESS + VIN- 
CENT’S INFECTION ¢ PERICORONITIS ¢ FRACTURES * APICOECTOMY 
In dentistry, the administration of Terramycin for a period of 
two days is usually adequate. In more severe infections, larger 
and more prolonged dosage may be required. 
Terramycin is especially recommended in cardiac and other pa- 
tients requiring protection against bacteremia. 500 mg. four 
times a day should be started one day before and continued for 
three days after surgery. (For younger ages, dosage is 25 to 40 
mg./Kg.) 
Well-tolerated, rapidly effective Terramycin Tablets are prepared 
from pure crystalline Terramycin amphoteric for full availability 
throughout the pH range of the gastrointestinal tract. Does not 
increase gastric acidity. 

Detailed literature available on request. 


world’s largest producer of antibiotics 


ANTIBIOTIC DIVISION, CHAS. PFIZER & CO., INC., BROOKLYN 6,N. Y. 
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A MODERN DENTAL REFERENCE LIBRARY 


PERIODONTIA—A Study of the Histology, 
Physiology, and Pathology of the Periodontium, 
and the Treatment of Its Diseases). By HENRY 
M. GOLDMAN, D.M.D., SECOND EDITION. 
661 pages, 488 illustrations, 18 in color. PRICE, 
$12.50. 


BIOCHEMISTRY OF THE TEETH — By 
HENRY M. LEICESTER, Ph.D., 306 pages, 
illustrated. PRICE, $5.00. 


OUTLINE OF HISTOLOGY—By MARGARET 
M. HOSKINS, Ph.D., and GERRITT BEV- 
ELANDER, Ph.D., SECOND EDITION. 112 
pages, illustrated. Size: 9xll-in. PRICE, $3.50. 


DENTAL CARIES—Mechanism and Present 
Control Technics as Evaluated at the Univer- 
sity of Michigan Workshop. FEdited by 
KENNETH A. EASLICK, A.M., D.D.S., 234 
pages, illustrated. PRICE, $5.00. 


RESTORATIVE DENTISTRY—By JEROME 
M. SCHWEITZER, B.S., D.D.S., 511 pages, 1014 
illustrations. PRICE, $15.00. 


ORAL REHABILITATION—By JEROME M. 
SCHWEITZER, D.D.S. 1161 pages, 1157 illus- 
trations. PRICE, $20.00. 


BONE AND BONES—Fundamentals of Bone 
Biology. By JOSEPH P. WEINMANN, M.D., 
and HARRY SICHER, M.D., 464 pages, 289 
illustrations. PRICE, $10.00. 


DENTAL PROSTHETIC LABORATORY 
MANUAL—By CARL O. BOUCHER, D.D.S., 
410 pages. PRICE, $4.50. 


COMPLETE DENTURES—By MERRILL G. 
SWENSON, D.D.S., F.1.C.D., F.A.C.P., 726 
pages, 882 illustrations, 10 in color. PRICE, 
$12.50. 


ORAL SURGERY—By KURT H. THOMA, 
D.M.D., IN TWO VOLUMES. 1521 pages, 1631 
illustrations, 121 in color. PRICE, $30.00. 


ORAL PATHOLOGY—By KURT H. THOMA, 
D.M.D., THIRD EDITION. 1559 pages, 1660 
illustrations, 78 in color. PRICE, $17.50. 


ANESTHESIA IN DENTAL SURGERY—By 
STERLING V. MEAD, D.D.S8., SECOND 
EDITION. 638 pages, 223 _ illustrations. 
PRICE, $12.50. 


BASIC PRINCIPLES AND TECHNICS FOR 
COMPLETE DENTURE CONSTRUCTION— 
By VICTOR H. SEARS, D.D.S. 416 pages, 
illustrated. PRICE, $5.00. 


PHARMACOLOGY AND DENTAL THERA- 
PEUTICS—By EDWARD C. DOBBS AND 
HERMANN PRINZ. TENTH EDITION. 599 
pages, 35 illustrations. PRICE, $8.50. 


Theory and Practice of CROWN AND BRIDGE 
PROSTHESIS—By STANLEY D. TYLMAN, 
A.B., D.D.S., M.8., F.A.C.D., SECOND EDI- 
TION. 960 pages, 1273 illustrations, 9 in color. 
PRICE, $12.50. 


PRACTICAL ORTHODONTICS—(Origina! 
Text by the Late Martin Dewey) By GEORGE 
M. ANDERSON, D.D.S., SEVENTH EDITION, 
556 pages, 640 ‘illustrations. PRICE, $10.00. 


ORAL HISTOLOGY AND EMBRYOLOGY— 
Edited by BALINT ORBAN, M.D., D.DS., 
SECOND EDITION, 350 pages, 265 illustra- 
tions, 4 in color. PRICE, $8.00. 


ORAL ANATOMY—By HARRY SICHER, 
M.D., 570 pages, 310 illustrations, 24 in color. 
PRICE, $15.00. 


DENTAL ANATOMY—By ROBERT C. ZEISZ, 
D.DS., F.ACD., F.LCS., and JAMES 
NUKOLLS, D.D. g., F.A.C. D,, 486 pages, 427 
illustrations. Size: 8%4x11-i -in, PRICE, $14.00. 


ADVANCED RADIODONTIC INTERPRETA- 
TION—By CLARENCE O. SIMPSON, M.D., 
D.D.S., F.I.C.D., 78 pages, 150 illustrations on 
10 full page inserts. PRICE, $10.00. 


REVIEW OF DENTISTRY—Edited by JAMES 
T. GINN, B.S., D.D.S., 824 pages. PRICE, $5.75. 


DOCTOR AND PATIENT AND THE LAW— 
By LOUIS J. REGAN, M.D., LL.B., SECOND 
EDITION. 545 pages. PRICE, $10.00. 


An Introduction to the HISTORY OF DEN- 
TISTRY—By BERNHARD WOLF WEIN- 
BERGER, D.D.S., IN TWO VOLUMES. 1008 
pages, 313 illustrations. PRICE, $20.00. 


ESSENTIALS OF ORAL SURGERY—By V. 
P. BLAIR, M.D., F.A.C.S., and ROBERT H. 
IVY, M.D., D.D.S., F.A.C.S. Collaboration of 
JAMES BARRETT BROWN, M.D., F.A.C.S., 
FOURTH EDITION. 635 pages, 485 illustra- 
tions. PRICE, $8.00. 


DISEASES OF THE MOUTH—By STERLING 
V. MEAD, D.D.S., FIFTH EDITION. 1050 
pages, 633 illustrations, 63 in color. PRICE, 
$12.50. 


ORAL SURGERY—By STERLING V. MEAD, 
D.D.S., THIRD EDITION. 1448 pages, 805 
illustrations, 16 color plates. PRICE, $15.00. 


PHYSIOLOGICAL FOUNDATION OF DEN- 
TAL PRACTICE—By L. L. LANGLEY and 
E. CHERASKIN. 512 pages, 149 illustrations. 
PRICE, $8.25. 


“Ie e V Moshy C.. Publishers, = Roeite 3 Mo. 
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at best.: 


Tuberculosis is still extremely serious, but not necessarily 
fatal—thanks to early diagnosis, hospital treatment, 
surgical advances, and new drugs. 

Yet the problems created by TB are still enormous for 
the patient who recovers—vocational, social, emotional, 
and economic problems. For example, recovery 
almost always means a prolonged absence irom both job 
and family. 

Since 1907 your Christmas Seal dollars have 
helped fight tuberculosis on all fronts, from 
research to rehabilitation. That great 
emphasis is now on rehabilitation is 
both proof of wonderful progress in buy 
lives saved .. . and need of your 


continued help. Send your Ch ° 
contribution today, please. Yi st m a S 
Seals! 





— 





a PO ee eo a5 eo ES YS eo eS 


December, 1952 Page 7 





























Celebrating 


The Twentieth Anniversary 


of 


The New York Institute of Clinical Oral Pathology 






A Special Festschrift Issue 
of 


ORAL SURGERY, ORAL MEDICINE AND 
ORAL PATHOLOGY 


Will Be Published in January 





This issue will have about 225 pages and will consist 
wholly of papers submitted by members of the Institute 


The Institute was organized twenty years ago to promote the correlation of all 
knowledge pertaining to oral pathology and to effect the wide dissemination of 
that knowledge among physicians and dentists, generally. Its program in- 
cludes the sponsoring of approved courses on oral pathology, the conducting 
of weekly diagnostic and surgical technic clinics and monthly conferences, and 
the maintenance of an extensive library and collection of anatomical specimens 
and related exhibits, and its own pathological laboratory. 


As co-workers in a common endeavor, the editorial staff of this journal proudly 
salute the Institute for its fruitful efforts of the past twenty years. 


> o¢ 
This special issue can be purchased for $1.25 
© © © 


Subscription rates: For domestic and Pan-American service, $12.50 a year. 
Canada and other foreign service, $13.50. 


THE C. V. MOSBY COMPANY, Publishers 


3207 Washington Bivd. St. Louis 3, Mo., U.S.A. 
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Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. Kurt H. Thoma, 1180 Beacon Street, Brookline 46, Mass. 


Manuscripts should be typewritten on one side of the paper only, with double spacing 
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subject to editorial revision. Neither the editors nor the publishers accept responsibility for 
the views and statements of authors as published in their “Original Communications.”’ 


Illustrations.—A reasonable number of half-tone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates. 
elaborate tables or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) 
should be drawn and lettered only in India ink, or black typewriter ribbon (when the ty 
writer is used), as ordinary blue ink or colors will not reproduce. Only good photographic 
prints or drawings should be supplied for half-tone work. 


Books for Review.—Only such books as are considered of interest and value to sub- 
seribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. Thomas J. Cook, 1342 Dupont Building, Miami, Fla. 


Reprints.—Reprints of articles published among “Original Communications’ must be 
ordered specifically, in separate communication to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo., U. S. A., who will send their schedule of prices. 
Individual reprints of an article must be obtained through the author. 


BUSINESS COMMUNICATIONS 


Business Communications.—All communications in regard to advertictes subscriptions, 
change of address, etc., should be addressed to the publishers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, 


Subscription Rates.—Single copies, $1.25. In the United States and other countries of 
the U. S. Postal Zone $12.50 per year in advance. In Canada and other foreign countries 


Dt 


Remittances.—Remittances for subscriptions should be made by check, draft, post-office 
or express money order, payable to the publishers, The C. V. Mosby Company. 


Change of Address.—The publishers should be advised of change of subscriber's address 
about six weeks before the date of issue, with both new and old addresses given. 


Advertisements.—Only articles of known scientific value will be given space. Forms close 
first of month preceding date of issue. Advertising rates and page sizes on application. 


Nonreceipt of Copies.—Complaints for nonreceipt of copies or requests for extra numbers 
must be received on or before the fifteenth of the month following publication; otherwise the 
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Ist Lieutenant 


Lloy d L. Burke "Tue RED KOREAN strongpoint 


U S.Army had stalled our attack; Lieutenant 
Burke saw that a breakthrough must be 
Medal of Honor made. Rallying 35 men, he crept close to 
the enemy bunkers. He laid down a 
grenade barrage. Then he ran forward 
to an exposed knoll and opened a one- 
man pitched battle. He turned a light 
machine gun into the Red position. He 
caught live enemy grenades in mid-air 
and threw them back. Once he killed 
three men with his pistol. Before sunset 
Lieutenant Burke and 35 men had de- 
feated 300. The lieutenant says: 
“Every day, men who fought in Korea 
are coming home. They’re finding jobs— 
partly because they and you and I own 
nearly 50 billion dollars’ worth of U.S. 
Defense Bonds. For Bond savings— 
which protect our families financially— 
are also building a great backlog of 
national prosperity. Reason enough for 
investing in Bonds—don’t you agree?” 


* * * 


Now E Bonds earn more! 1) All Series E 
Bonds bought after May 1, 1952 average 3% 
interest, compounded semiannually! Interest 
now starts after 6 months and is higher in the 
early years. 2) All maturing E Bonds auto- 
matically go on earning after maturity—and 
at the new higher interest! Today, start invest- 
ing in better-paying Series E Bonds through 
the Payroll Savings Plan where you work! Or 
inquire at any Federal Reserve Bank or 
Branch about the Treasury’s brand-new Bonds, 
Series H, J, and K. 


Peace is for the strong! For peace and prosperity 


save with U.S. Defense Bonds! 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 
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